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A BRAKE THAT WORKS. 

The public is indebted to The Daily Mail, of London, 
for introducing, through its Geneva correspondent, 
an engineer, who is credited with an invention of 
a " mechanical bralie " which stops a train that is 
running at 50 miles an hour within a distance of 20 
yards. Good! But what about the passengers? A 
train running at the rate of 50 miles an hour covers 
73 1-3 feet in a second; and to stop a train moving at 
this speed in 20 yards means that it must be brought to 
a full stop in 4-5 of a second. When we remember that, 
in an end-on collision, it takes several seconds for the 
momentum of the train to expend itself in telescoping 
car into car, one is moved to asli wliat would be the 
condition of the living contents of a passenger car 
tiiat was brought to a stop in a fraction of the time 
that it takes to bring the last car of a telescoping 
train to rest? 



WHOM THE GODS WOULD DESTROY THEY FIRST 
MAKE MAD. 

The interference of the trades unions with the Brit- 
ish workmen, with its consequent disastrous effect in 
the competitive market, has become such an old story 
as to render repetition unnecessary; but particular at- 
tention should be drawn to the latest testimony in this 
direction, which is civen by Sir Hiram Maxim and 
relates to an occurrence in the Vickers-Maxim estab- 
lishment. As related in The New York Sun, it seems 
that the organization had decided that a certain gun 
attachment should occupy a day and a quarter in the 
making. When the firm introduced a special ma- 
chine to manufacture this piece, the men still con- 
to turn out only one attachment in a day and a. 
A German mechanic who happened to aiiply 
rk was placed in charge of one of the machines 
and turned out thirteen of the attachments in a single 
day. Verily Whom the Gods would destroy they first 
make mad. 



THAT MESSAGE FROM MARS. 

It has been stated by an authority, whose weight 
will be determined by the mental attitude of his 
readers, that the day is near at hand when we shall be 
able to communicate with the other planets and pref- 
erably with Mars. It seems that in searching for a 
suitable location for a laboratory in which to conduct 
experiments in the wireless transmission of energy, 
Nicola Tesla found the desired conditions at a point 
some ten miles from Pike's Peak, at an altitude oi 
several thousand feet above the sea. During the eight 
or nine months wherein Mr. Tesla was busy in the 
rarefied atmosphere of his laboratory, he seems to 
have produced some very spectacular effects; for, 
whereas in his New York laboratory, he was able to 
produce electrical discharges only 16 feet in length, 
and of 8,000,000 volts pressure, he here gradually 
" learned how to confine electrical currents of a pres- 
sure of 50,000,000 volts; how to produce electrical 
movements up to 110,000 horse power," and that he fin- 
ally succeeded in "obtaining electrical discharges meas- 
uring from end to end 100 feet and more." Yet, in spite 
of his familiarity with 50,000.000-volt currents, Mr. 
Tesla did not disdain to study " certain feeble electrical 
disturbances which, by their character, unmistakably 
showed that they were neither of solar origin nor pro- 
duced by any causes known to " him " on the globe." 
After deep thought upon the subject, he has finally 
" arrived at the conviction, amounting almost to 
Itnowledge, that they must be of planetary origin." 

It would be interesting, and possibly vastly enter- 
taining, to be supplied with the process of ratiocina- 
tion by which Mr. Tesla deduces from the existence of 
certain puzzling electrical disturbances his " convic- 
tion, amotmting almost to knowledge," that these dis- 
turbances had been launched at our particular planet 
from some other planet (preferably Mars), that was 
desirous of intercourse. Signor Marconi has suggest- 
ed that these disturbances (which seem to have worked 
with such brilliant results upon Mr. Tesla's imaeina- 
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tion) were due to atmospheric electricity which is 
especially active at such a high aliitude as that of 
Mr. Tesla's laboratory; and Sir Norman l^ockyer per- 
tinently asks why, if electrical energy had been trans- 
mitted from iMars, it should have made its presence 
manifest in Colorado only; since all magnetic observa- 
tories in tlie world would have been simultaneously 
aware of it? 

That some of the planets may be inhabited is possi- 
ble, and there is nothing in our present knowledge of 
electricity absolutely to forbid the hope that in some 
future day we may learn how to fling forth intelli- 
gible electrical impulses into inter-planetary or even 
inter-stellar space; but it will certainly need some- 
thing more than mere observations of some unex- 
plained electrical iniijulses on a Colorado mountain to 
prove to a demonstration either the one proposition or 
the other. 
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CONTINENTAL CRITICISM OF THE 16-INCH GUN. 

If we are to believe the artillery expert of the 
KrupL^s, and a German artillery officer who writes in .a 
recent issue of La Revue Technique, American esti- 
mates of the extreme range of which the new lu-inch 
gun will be capable, are altogether too sanguine. The 
accepted maximum range of this weapon, as calculated 
by Major .James M. Ingalls, the head of the Artillery 
School for Officers at Fort Monroe, is 20.9 miles; but 
the German expert denies that the gun can range 
further than 16 miles, while the writer in La Revue 
Technique claims that the maximum range of our new 
army gun is only about two-thirds of Major Ingalls' es- 
timate, or from 14 to 15 mile.5. The latter estimate is 
arrived at by tlie " method of vertical speeds expressed 
as functions of the times of flight." With all due def- 
erence to these foreign criticisms, we pin our faith 
to Major Ingalls' estimate, for we' cannot forget that, 
on a previous occasion, when the English artillery of- 
ficers, before firing the celebrated " Jubilee " shot, in- 
vited the artillery experts of the world, including 
Major Ingalls, to estimate the exact range of the shell, 
it was found after the shot was fired that while the Am- 
erican expert had plotted the fall of the shot only a few 
hundred feet short of the actual distance, the other 
calculations placed the point of fall at a distance vary- 
ing from 1,500 yards to some miles short. When the 
gun is finished, it will be interesting, as a verification 
of the theories of ballistics, to Are an experimental 
shell from this weapon, as was done with the 9.2-incn 
gun in England, and at a later date with the 9.45 
Krupp gun at the Meppen proving ground. 



THE TUNNELING CRAZE. 

For some occult reason the idea of tunneling beneath 
straits or estuaries possesses a strong fascination for 
a not inconsiderable section of the iiublic. We are all 
familiar with the proposed English Channel tunnel, 
which for half a century or more has been a favorite 
theme of the financial promoter; and the proposed tun- 
neling beneath the Irish Channel has been brought 
persistently into prominent notice, in spite of the 
fact that it is manifestly doomed to failure as a finan- 
cial undertaking. The latest tunnel proposal is that 
of a certain M. Berlier, who believes that if a double 
track line, 25 miles long, were carried beneath the 
Straits of Gibraltar, at a cost of $25,000,000, the outlay 
would be amply justified by the volume of traffic 
which would pass from continent to continent. 

It is positively amusing to note the naviete with 
which this gentleman assures the public that, as the 
depth of the sea at this point does not exceed some- 
thing over a thousand feet, the construction would be 
perfectly feasible. Apart from the fact that from 160 
feet to 180 feet is the limit beyond which it is im- 
possible to carry on excavation under the compressed 
air system, a consideration which alone would prevent 
the construction of such a tunnel, there is the fact that 
the excessive grades which would be necessitated by 
the depth of the tunnel would render the cost of the 
operation abnormally high. This cost, taken with the 
heavy fixed charges, would render the scheme a losing 
venture from the very outset. 



THE ENLARGEMENT OF THE WHITE HOUSE, 
WASHINGTON. 

The American public is confronted just now with an 
architectural problem that calls for the exercise of 
rare judgment and good taste in its solution. We refer 
to the proposed enlargement of the Executive Mansion 
of the United States, which for a long period of years 
has been popularly and affectionately known as the 
White House. No architect is qualified to undertake 
the task of enlarging and improving this structure 
who is not fully alive to the historical and sentimental 
associations from which it takes much of its charac- 
ter. The building itself carries a dignity which is due 
to the fact that, architecturally, it is true to the period 
and taste of the age in which it was designed, and 
built; and any changes which are made, to be in per- 
fect taste, should preserve this inherent simplicity and 



dignity, and carefully avoid any of the meretricious 
embellishments which too frequently vulgarize our 
modern structures. If there ever was an architectural 
task that called in the highest degree for the truest ar- 
tistic instinct, it is this work of remodeling and en- 
larging the home of our Presidents. The American 
Institute of Architects have sounded a note of warn- 
ing, to which the nation will do well to take full heed. 
Without casting any reflections upon the architectural 
designs that are turned out by the army oflScers who 
are responsible for the government buildings, we must 
confess that the particular plan that has been drawn 
up for the enlargement of the White House conforms 
neither in general scope, nor in detail, to the require- 
ments of the case as we have outlined them above. 
There is nothing to be lost and everything to be gained 
by moving slowly in a matter of this importance. The 
capital city of the nation is not so profusely enricheil 
with evidences of the architectural genius of this coun- 
try that it can afford to add one more to the many lost 
opportunities, of which too many of the buildings and 
statuary of the city are a permanent record. 



SPEED RECORDS OF THE BICYCLE FOR 1900 

Although we have, many of us, lost the old-time en- 
thusiasm in the bicycle, the really wonderful perform- 
ances last year of riders who were paced by motor- 
cycles, are well worthy of a passing notice. From a 
perusal of the record table lately issued by the Inter- 
national Cyclists' Union, the authority of whose tim- 
ings is quite unimpeachable, we gather the following 
tacts: Although none of the records made in 1899 for 
a distance of a mile or under were surpassed, except 
that of '■■', of a mile with a fiying start, all the records 
for distances from 1 mile up to 634 miles have been 
exceeded by a considerable margin, the great increase 
in speed in the longer distances being due to the intro- 
duction of improved motor-cycles for pacing the rid- 
ers. The record of a quarter of a mile with a .flying 
start stands, as it did in 1899, at 20 seconds and for 1 
mile at 1 minute 22 2-5 seconds. Late in October of 
this year a rider covered, for the first time, a dis- 
tance of 40 miles within the hour, the exact distance 
ridden being 40 miles 327 yards. Another rider, in an 
attempt at the twenty-four hour record, covered 183 
miles in six hours, 349 miles in twelve hours and 634 
miles in twenty-four hours. The speed of a quarter of 
a mile in 20 seconds is equal to a speed of 45 miles an 
hour, which is higher than the average speed, includ- 
ing stops, of any but a few express trains running to- 
day in this country. Such phenomenal speeds as these 
are rendered possible only by the pacing machine, and 
that they are made at all, proves that on level surfaces, 
the atmosphere affords by far the largest of the re- 
sistances encountered by a bicycle at speeds of over 12 
to 15 miles an hour. 



TRANSMITTING SIGNALS THROUGH THE SEA. 

Experiments have recently been carried out by Prof. 
Elisha Gray, the object of which was to devise some 
apparatus by which the well-known power of water to 
transmit sound might be turned to practical account in 
the transmission of signals. The investigation was 
suggested to Prof. Gray by Mr. A. J. Mundy, of Boston, 
who collaborated in experiments, which have ap- 
parently culminated in a highly successful test, made 
on the last day of the century. This test was carried 
out in a vessel, which, was especially furnished for the 
purpose with a well-hole opening directly through the 
center of the boat, and extending 20 feet below the sea 
level, in which was suspended an 800-pound bell of 
the kind that is used for ordinary fog signaling. Suit- 
able mechanism was provided to enable the operator to 
ring the bell, making as many strokes as he might de- 
sire. It was found that at distances of a mile, or slight- 
ly more, the sound of the bell could be distinctly heard 
without the use of a receiving apparatus, the sound 
traveling through the water and passing through the 
sides of the ship into the hold of the vessel. An ear 
trumpet, the mouth of which was sealed by a tin dia- 
phragm, was attached to the lower end of a length of 
gas pipe, and submerged 6 feet beneath the water, the 
inner end of the pipe terminating within the vessel; 
and with this receiver the submerged bell could be 
heard at a distance of 3 miles. For distances beyond 
this a special electrical receiver was used, the sub- 
merged part of which was connected with a common 
telephone receiver, installed within the ship. In a 
signed statement, to which were attached the names 
of the inventors, and of representatives of the navy and 
the merchant marine, it is stated that when the sub- 
merged bell was struck, the sounds were heard through 
the electrical receiver at distances of from 1% to 12 
miles in the open sea. 

The value of this invention is readily perceived. 
Its first application undoubtedly would be in such dan- 
gerous localities as are now provided with the ordi- 
nary fog signal which, although it has been heard at 
as great a distance as 15 miles, may at times be inau- 
dible at short ranges, because of the unfavorable con- 
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(litioii of tlie atmosi)lit'i't'. It is proijosed l)y Prof. Gray 
to station a series of siilimerged hells at regular inter- 
vals along tlie coast, wliicli will Ije rung electrically 
from a shore station. It is claimed that a vessel pro- 
vided with receiving instruments would be completely 
safeguarded against running ashore during foggy 
weather. The device may also exercise an important 
influence on the future of submarine warfare, for the 
reason that, even in the case of the ordinary torpedo 
boat, running at the surface, the throb of the engines 
may be distinctly heard with this device at a con- 
siderable distance. It is claimed, moreover, that tnt 
sounds will be even more distinct iu the case of a com- 
pletely submerged vessel. 



SOME OF THE SINGULAR FOODS OF THE FILIPINOS. 

liv *i:.<)i:<;!: u. kick. 
Your coiTespondent having had the privilege of in- 
vestigating the kinds of foods eaten by the native 
people of tne Philippine Islands, some interesting in- 
formation may be given concerning the way in which 
the Filipino makes up a good dinner at low cost, 
probauiy the most common article of food that would 
not be desired by Americans or others than the Fili- 
pinos is the grasshopper. In these islands the grass- 
hoppers not only grow in great numbers, but the size 
of the insect is large. There are those who make a 
business of catching the grasshoppers during the best 
season for them, which is in May, June, July and later. 
At first the grasshoppers begin to appear in swarms, 
but of small size. As the grasshopper grows the pro- 
portionate increase in size of the swarms is noticeable. 
At first the cloiilj of hoppers passing overhead seemed 
something like a hazy atmosphere; after a few weeks 
growth the clouds of hoiipers become dark and heavy. 
They fly in large numbers, and the day is darkened as 
soon as swarms of hoppers api)ear in any vicinity. They 
usually light in the pastures, where they live on the 
smaller insects, the grass, the vegetation in general. 
When a swarm of full-sized grasshoppers lights on a 
farm or other productive land the vegetation is al- 
most completely eaten off. In the meantime, however, 
iho owner of the land, with all his neighbors, ha-ve 
ocen hard at work catching the grasshoppers. 

lue mode of catching the grasshoppers in the Philip- 
pines is interesting, Thero are always two or three 
bellooys stationed in the towers of the big church of 
each city, town or barrio of the Philippine group, these 
boys being there for the purpose of sounding tue 
various signal bells. There are certain strokes for 
funerals, others for births, and at present there are 
signals for the approach of an army. These boys in 
the tower keep a sharp lookout for indications of the 
approach of grasshopper swarms. During the hopp3r 
season they are particularly active, and announce the 
approach of the swarms as soon as seen, for the grass- 
hoppers often merely pass over a town, bui usually low 
snough to permit the natives to catch many of them. 
As soon as the bellboys see that there are some scat- 
tering grasshoppers in the air, as an advance guard 
to the main body, they sound the hopper signals on the 
bells and hundreds of expert grasshopper catchers with 
their nets turn out. 

There are several methods used by the natives for 
catching grasshoppers. The most effective is the net. 
This is a large outterfiy net, arranged with netting 
placed over a hoop, and to the latter is fixed a long 
handle. The native takes this handle, and with the 
mouth of the net toward the grasshoppers he rushes 
forth, bagging considerable numbers at each run. The 
grasshoppers always go in swarms, except the advance 
guard and the stragglers, and if anything occurs to dis- 
turb their flight they get confused and tumble into bags 
readily or fall into the open mouths of nets. They 1y 
so closely that they cannot well escape, aj when they 
turn slightly out of their course they come into con- 
tact with other grasshoppers next to them. 

The padder method for catching the hoppers consists 
in using a long stick to the end of which is fixed a 
piece of flat wood, aliout ten inches in diameter. If 
the grasshoppers pass overone's own property, then itis 
safe to use this affair, for then all of the grasshoppers 
which are killed by swinging this instrument through 
the clouds of insects as they pass, are dropped to the 
ground, where they may be selected and picked up later 
on after the sun has thoroughly dried them out. An- 
other method consists in exploding cartridges in the 
midst of swarms of the insects, for the shock stuns 
quantities of the grasshoppers, and after an effective 
explosion the ground is covered two or three inches 
deep with the grasshoppers for a distance of from 
twenty-five to thirty feet square. 

Grasshopper catching is a profitable business in the 
Philippines. Grasshoppers sell at $2 per sack, gold, 
in the larger cities of the islands, where the people 
do not have a chance to get at the insects in the fields. 
The sacks of the islands hold about a bushel. The 
grrsshopper is a regular article in the markets for the 
entire ye<ir, as after drying out the hopper can be 
kept indefinitely. It is in the operation of drying that 
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the grasslioppci' is made eatal)le. 1 never saw a native 
eat a green grasshopper, Ijut 1 have seen them eat 
tne dried ones by the jiocketful on the street or in 
company at entertainments, and by the disinu- at the 
taijie at their homes. Your corresiiondent has tried 
the prepared grasshoiijjer, and has experienced no seri- 
ous results. The hopper is first so thoroughly dried 
out in the heat of the sun or in the bake oven that 
there is nothing left that is really objectionable, and 
a nice, crispy article of food results. This tastes 
sweet of itself, and something like ginger snaps. 
The natives usually sweeten the grasshopiiers more by 
using a sprinkling of brown sugar. Then the con- 
fectioners make up grasshopper with sugar, chocolate 
trimmings and colored candies in such a way that a 
very nice tasting piece of confectionery is obtained. 

The housewife of the Philippines takes considerable 
delight in placing before you a nice grasshopper pie 
or cake. The grasshopper pie is the most wonderful 
dish, as the big hoppers are prepared in such a way 
that they do not lose their form or any of their parts. 
Care is taken to keep the grasshoppers intact, and they 
are artistically arranged on the top crust of the pie, 
while on the interior are some of the broken hoppers 
mixed with special foods. The grasshopper cake has 
the grasshoppers sprinkled through it, and resembles 
plum or raisin cake. 

In some sections of the islands the natives grind 
the crispy hoppers into a fine powder, aiid this powder 
is used for making articles of food, and in some places 
it is reduced to liquid form and taken as an article of 
drink. 

Another article of food which is relished by the 
natives is procured by collecting large quantities of 
moths from the rocks of the mountainous regions. In 
several spots in the mountains in Panay and other 
islands of the southern portion of the Philippine 
group I saw moths existing so thickly in the rocky 
tissues that they could be scraped off into buckets by 
the quart. The moths seemed to mass in the crevices, 
and there hang. One could get a barrel ot the moths 
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GIANT BAT OF THE PHILIPPINES. 

in a very short while. The natives have not failed 
to investigate the worth of the moth as an article of 
food, and they use the insect in large quantities. Their 
mode of catching consists in going to the hills in 
parties of a dozen or more with the proper bags and 
articles for collecting the moths. The scraping process 
is used in some sections of the islands, while in 
Negros Isle particularly I noticed that they adopted 
a different scheme. Here they spread a bamboo mat 
on the ground beneath an overhanging colony of the 
moths, and then proceed to disturb the insects with 
the point of a spear or piece of bamboo. The little 
insects lose their hold and drop to the mat. They are 
slow of action and before they can crawl away the 
game is bagged. 

The dainty natives will not eat the wings or the 
heads of the little moth, and so they now take steps 
to remove these objectionable parts. This operation 
consists in creating heat to such an extent that the 
tissues in the heads and wings become baked and 
crumble off. The natives accomplish this end by cut- 
ting holes in the earth, in which hot fires are burned 
until the earth is quite hot. Then the hot coals are 
taken away and the moths are put into the highly- 
heated openings. The intense heat crisps the head 
and wings to ashes, so that when removed from the 
hole and subjected to a sifting operation through net- 
ting, the powdered parts are sifted off, leaving only 
the body This process also does away with the legs. 
Often the moths in their present stage of preparation 
are eaten with some sugar or with other articles of 
food. Again the moths are used in conjunction with 
other mixes of food in the form of pudding and pre- 
pared dishes. The cocoanut is liberally used in mix- 
tures with the moth and cocoanut cake and pie, and 
moth fillings are common. Then in some instances 
the moth is again baked and reduced to powder by 



pounding in rice pounding Ijowls. The powder ob 
tained in this way is sweetened and used iii various 
forms. 

The horrible bat of the islands, which here grows in 
many cases to the size of the American chicken hawk, 
is also eaten in some sections of the Philippines. The 
best classes of natives, however, do not eat ihe bats 
The mode of catching the bats is peculiar. The cities 
towns and barrios of all of the islands of the Philip 
pine group are quite overrun with bats, which lly 
through the streets at night in large numbers. They 
fiy slowly and seem incapable of dodging articles in 
their path. Therefore, the native takes a long iiole, 
puts a sort of combination hooked arrangement at the 
top and takes position in a street, and with the pole 
held erect waits for bats to come along and bump into 
the hooked portion. As the native sees a bat coming 
he plans to have the hook in its path, and as he moves 
the pole, so as to bring the hook into contact with the 
head of the bat, the later usually strikes it with a 
bang and drops to the earth stunned, when the native 
proceeds to promptly put the bat to death. After 
standing in his position for an hour or more, the 
native has a little pile of bats at his feet. These he 
takes to the market the next day and receives about 
two cents each for them. The bats are eaten only in 
small part. The wings, head, and, in fact, all but a 
small portion of each side is thrown to waste. 

Iloilo, Isle de Panay. 



SCIENCE NOTES. 

Sixteen hundred persons in the crowds which as- 
sembled in London on the return of the volunteers 
from South Africa received injuries which required 
medical attendance. 

A magnificent marble sarcophagus has been dn- 
earthed at the village of Anhar, which is situated near 
the site of the ancient town of Iconium. The tomb i.^ 
freely sculptured with flowers, animals and figures of 
exquisite workmanship, and is stated to be far superior 
to another similar one at present treasured in the 
Stamboul Museum. The period to which it belongs has 
not yet been determined. It weighs nearly thirty tons, 
and is to be conveyed to Stamboul as soon as suitable 
transportation facilities have been organized. 

The establishment of a royal mint in Canada will 
make the fourth branch of the English mint in opera- 
tion outside London. The other three ramifications 
are located in Australia, at Melbourne, Sydney and 
Perth respectively. According to recently published 
returns, the value of the gold coin output from these 
four mints during 1899 was as follows: The Royal 
Mint, London, $42,601,555; Melbourne, $28,138,835; 
Sydney, $16,620,000; Perth. $3,458,530. It has also 
been mooted that the government proposes ultimately 
to establish another branch in the Transvaal. 

The solution of the sugar bounties problem which 
has been such an acute question among certain of the 
European powers for some time past appears to be in 
Sight. It is stated that as a result of the negotiations 
between France, Austria and Germany, the two lat- 
ter countries will renounce their bounties if France, 
whose bounties are greater, will consent to a commen- 
surate decrease. Further negotiations will be sus- 
pended until England consents to give up all compen- 
sating taxes, in which event the conference will re- 
sume its work at Brussels, in order to formulate a 
scheme to control internationally the sugar tariffs. 

The prizes in connection with long distance bal- 
looning in Paris have recently been awarded by the 
Aerostatic Society. Comte Henri de Vaulx was award' 
ed the grand prix for his two lengthy excursions into 
Poland and Russia respectively, while he also car- 
ried off the gold medal for record ballooning. The 
second prize was secured by M. Balsan, who followed 
very closely behind the first prize winner, while he 
also secured the silver clasp. The competition was 
adjudged carefully by a number of aeronautical spec- 
ialists, including Major Bourgeois, an expert from the 
War Ofllce, and the distances were rigorously calcu- 
lated. 

At the Anthropological Institute in London Prof. 
E. B. Tylor recently lectured upon the existing native 
race in Tasmania, and formulated evidence for the 
purpose of showing that it represents a period con- 
temporaneous to the stone age, but below even that 
of prehistoric man in Europe, at the period of the 
mammoth. He stated that the natives are contempo- 
rary with the lowest available record, but they possess 
the arts of house and boat building, fire making and 
cookery, basket and leather work, rude tools, and 
weapons, combined with a mythology including star 
myths and nature spirits — an animistic religion cul- 
minating in polytheism. Prof. Tylor considers from 
the results of his investigations and study of the race 
that the Tasmanians present a picture of man's life on 
earth which, although not primitive, is probably the 
earliest that is based on direct anthropological evi- 
dence. 
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AN OVESHEAB HOlStING AND CAftSlflNfl DEVICE. 

Our illustration pictures a novel overhead hoisting 
and carrying device, invented by Norman E. Brown, 
St. Joseph, Mich., which quickly raises a load, locks 
it in position, and then transfers it overhead to its 
destination. 

The entire device Is mounted on a carriage which 
travels on overhead tracks. In the carriage a shaft 
is journaled which carries a friction-wheel at its center, 
two sprockets placed one at each side of the friction- 
wheel, and eccentrically-mounted disks attached to a 
controlling lever. The friction-wheel can be moved 
into engagement with a drlvlng-pulley secured on a 
driving-shaft driven by a belt. In order to lock the 
friction-wheel and drlvlng-pulley together, spools are 
provided, which rotate loosely on the driving shaft, 
and which are gripped by the inclined ends of arms 
projecting from the controlling-lever. About the 
sprocket-wheels carried on the shaft of the frlction- 




OVEKHEAD TRAVELING HOISTING DEVICE 

wheel, hoisting-chains pass, which extend over guide- 
pulleys. 

By swinging the controlling-lever in a vertical 
position, the friction-wheel and drlvlng-pulley are 
locked together, so that the movement of the one is 
communicated to the other. When the load has been 
hoisted, the lever Is thrown to the right to turn the 
eccentrically-mounted disks and move the friction- 
wheel out of engagement with the driving pulley and 
Into engagement with a brake-shoe on the carriage. 
The friction-wheel is thus prevented from rotating, 
so that the carriage and its suspended load can be 
moved along the tracks to the desired place. By 
means of the lever the wheel can be gradually re- 
leased, so as to drop the load slowly. 
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PANHARD & LEVASSOR PETROLEUM LOCOMOTIVE. 

The Panhard & Levassor Company, the Paris auto- 
mobile constructors, have recently brought out a type 
of small locomotive with petroleum motor, whose gen- 
eral appearance is shown in the engraving. It is 
provided with a motor of five horse power, and Is 
designed especially for use in shops or between the 
different buildings of large establishments. It is par- 
ticularly adapted for the cases where the running 
of the locomotive is intermittent, as it Is arranged to 
start and stop almost Instantly by a simple device. 
The working parts of the locomotive are a combina- 
tion of the same elements which enter into the con- 
struction of a petroleum automobile. The motor Is 
of the same type as that used in the large Panhard 
& Levassor machines, and works by gasoline at 700 
degrees density, using a carbureter 
at constant level; the ignition is ob- 
tained by platinum tubes maintained 
at a red heat by burners under press- 
ure. A governor keeps the motor 
speed constant at 750 revolutions by 
closing the exhaust valves when the 
speed rises above this limit. A fly- 
wheel of 90 pounds is used with the 
motor. Movement is communicated 
to the front wheels by a set of speed- 
changing gears of the same type as 
used in the heavy automobiles. The 
motor is connected to the gears by a 
friction-cone of leather upon cast 
iron. As this mechanism is the same 
as for automobile wagons making at 
least four miles an hour, an addition- 
al set of gears is used between the 
first set and the pinion carrying the 
chain, in order to further reduce the 
speed. The chain passes to a wheel 
on the front axle, as will be noticed. 
Upon the rear platform are grouped 
the various levers for starting, speed- 
changing, etc., and the brake-levers, 
the arrangement resembling that of 
an ordinary locomotive; the Idea Is 
also carried out in the external ar- 
rangement. This type of locomotive 
will draw a load of about three tons. 



A New Rifle SiKlilliis Devtrr. 

A very ingenious additional aid for sighting rifles 
has been devised by Mr. W. Youlten, of England. It 
is called the infrascope, and by its utilization a soldier 
can sight his rifle to fire at a certain object, although 
the target itself may not be within his actual range of 
vision. The apparatus consists of a small metal tube 
about 12 Inches in length and about an inch square. 
At each end is placed a small reflector, somewhat simi- 
lar to the view-finder of a hand camera. Inclined at an 
angle of 45 deg. The soldier fixes the instrument to a 
collapsible extension stock, attached to the butt of his 
rifle, and the breech of the firearm is brought to the 
level of the top o! his helmet. The soldier, instead of 
securing his aim by means of the rifle sights, simply 
looks Into the lower mirror of the Infrascope, upon 
which is reproduced the reflection of the image in the 
upper mirror. The sight line of his rifle is also re- 
flected upon this little mirror. The soldier, in firing, 
discharges his rifle, as it were, at the object In the 
mirror. The Instrument is so perfectly adjusted that 
experiments have conclusively proved that the aiming 
capacity of the soldier is considerably Improved by its 
co-operation. The British War Office has submitted 
the invention to a series of tests, and the report is so 
favorable to the device that there appears every possi- 
bility of the Infrascope being attached to the small 
arm of the British army in the near future. It has 
been tested in the South African war with conspicuous 
success. In this case the Instrument was utilized for 
scouting purposes, for which work it is specially 
adapted, since one can secure safe hiding and yet fol- 
low any movements in the surrounding neighborhood 
by the manipulation of the apparatus. It has also 
been developed for employment with the quick-firing 
machine guns and the heavier artillery. 
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VII. SIMPLE HYGROSCOPE. 

BY GEORGE M. HOPKINS. 

No instrument is required to indicate a super- 
abundance of humidity in the air. Everyone knows 
the discomforts of a moist, hot day in the summer 
without requiring a hygroscope. Still, to one scien- 
tiflcally Inclined it Is some satisfaction to know the 
hygrometrlc state of the air, and to compare one day 
with another of the same year or previous years. 

A very simple hygroscope which Is accurate enough 
for all practical purposes is Illustrated by the en- 
graving. Its construction was suggested by a panel 
made of two pieces of wood glued crosswise to keep 
it straight — the very best arrangement of the grain 
for causing it to assume a concavo-convex form under 
all conditions of the atmosphere except that in which 
it was glued together. It has a baseboard 4 inches 
square and % inch thick, with a back piece 4 inches 
wide and 13 Inches high and % inch thick, attached 
to one edge. Near the right-hand edge of the base is 
secured a block to which is attached a hygroscopic 
strip made up of a longitudinal piece of any elastic 
wood (such as whltewood) 12 Inches long, 1 Inch wide 
and 1-16 inch thick, and a transverse piece of white- 
wood of the same thickness 1 inch long and 12 inches 
wide, carefully glued to it, so that the grain of one 
strip is at right angles to that of the other. These 
strips of wood should be well seasoned. This com- 
pound strip is secured to the small block on the base 
of the Instrument, and a piece of plain cardboard is 
attached by two tacks to the wooden back at the center 
of the board, leaving the ends of the card free. The 
concave side of the strip should be arranged to face 



the left-hand side of the instrument, and a shon 
piece of small wire, say No. 24, or a headless pin 
should be Inserted point outward in the free end of 
the strip to serve as an index. 

The scale is constructed by first placing the instru- 
ment under a bell glass with several pieces of wet 
blotting paper near but not touching the strip. The 
long, narrow strip does not change its length, but is 
bent one way or the other by the swelling or shrink- 
ing of the piece which is glued crosswise. The hygro- 
scopic strip will straighten out or even curve in the 
opposite direction when submitted to the Influence of 
moisture, and after the lapse of six or eight hours 
the glass is removed and a pen- 
cil mark is made on the card at 
the point of the index, which 
will represent 100 degrees, or 




W I 
m 



\\'// 



/i 



111 



HYGROSCOPE. 
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the point of saturation. The instrument is allowed 
to assume the normal position by drying it in the 
open air, after which it is again placed under the 
bell glass with a dish of calcium chloride and allowed 
to remain flve or six hours. The calcium chloride 
removes the moisture and causes the cross-grained 
side to shrink and thus curve the strip considerably. 
It now indicates the maximum dryness of the air, and 
a mark is made at the point of the index, Indicating 
zero. The spaces between zero and saturation should 
now be divided into ten equal spaces, and each space 
may be subdivided Into ten spaces, each representing 
one degree. 

These lines should be neatly made with a drawing 
pen. Every tenth graduation should be extended a 
little and numbered; the entire scale being numbered 
from to 100, 1. e., 0, 10, 20, 40, etc. 

This Instrument is not Intended to accurately show 
the exact amount of moisture, as is the case with the 
more elaborate hygrometers, but to afford a simple 
means of showing the ever-varying state of the air. 




IV'ew Ifletliod ut Illeac-litiis, 

The United States Consul at Coburg calls attention, 
in a recent report to his government, to Prof. Koech- 
lln's method for the bleaching of cotton and other vege- 
table flbers by passing them through 
a bath of 100 liters .( 26 gallons) of 
water; 10 kilogrammes (22 pounds) 
of lime, and 50 kilogrammes (110 
pounds) of bisulphite of soda. They 
are then steamed for an hour or two 
under a pressure of from one to two 
atmospheres, rinsed again and dried. 
The bisulphite can be replaced by hy- 
drosulphite of lime. The cotton or 
other fiber may be boiled in the bath 
for a few hours Instead of being 
steamed. Another process is to sub- 
ject the goods for six hours under a 
pressure of two-thirds of an atmos- 
phere to a liquid composed of 1,000 
liters (264 gallons) of water, 10 kilo- 
grammes of dry, caustic soda, 10 kilo- 
grammes of soap, 1 kilogramme (2.2 
pounds) of calcined magnesia, and 30 
liters (7.9 gallons) of peroxide of hy- 
drogen; the goods are then rinsed, 
soused, rinsed again and dried. The 
white obtained is said to be much bet- 
ter than could be had with hypoctlor- 
Ite, and the process is stated to do no 
damage to the fibers or fabric. 
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Gold has been discovered near Apia, 
Samoa. 
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Fig. 1.- 



THS BAFID TBANSIT TUNNEL. 

Work on some sections of the Rapid Transit tunnel 
is so advanced that it is now possible to get a good 
idea of the appearance of the inside of the tunnel as it 
will look when completed. The accompanying photo- 
graphs were taken on Broadway 
at 135th Street, at the point 
where the long viaduct, by 
which the tracks will be car- 
ried across the Manhattan Val- 
ley, intersects the northern 
slope. The subway at this point 
has been built in an open exca- 
vation, and our illustrations 
were taken when the steel bents 
had been placed in position and 
before they had been walled in 
with a covering of concrete. 

The whole of the subway and 
tunnel construction is to be of 
absolutely waterproof construc- 
tion, and some description of 
this waterproofing and of the 
concrete filling will be of in- 
terest. The floor consists of a 
layer of concrete which varies 
in thickness, being 8 inches upon 
rock, and thicker when it is laid 
upon a loose or moist formation. 
Above the 8 inches of concrete 
is spread a layer of waterproof 
material, which is put down in 
the following manner: After the 
8 inches of concrete has been 
carefully smoothed off, a layer of 
hot asphalt is spread upon it, 

and upon this is rolled down a sheeting of felt. Then 
follows another layer of asphalt and felt, the layers 
varying from two to six, according to the dampness 
and general characteristics of the surrounding ma- 
terial. Above the waterproofing is another layer of 
concrete, in which are laid the tracks and the stone 
or concrete footings for the columns and I-beams 
which support the roof and sides of the tunnel. The 
steel framework, as shown in the engraving, is made 
up of transverse bents, consisting of built-up col- 
umns, spaced 5 feet apart longitu- 
dinally and 12 feet 6 inches apart 
measured in the direction of the tun- 
nel. The top member of each bent is 
a heavy I-beam. The wall posts also 
consist of I-beams, and angle iron 
knee braces are riveted at the upper 
angles formed by the junction of the 
center and side columns with the roof 
to give lateral stiffness to the whole 
framework. The spaces between the I- 
beams of both the wall and the roof 
are filled in with concrete, which is 
smoothed off flush with the outer 
flanges of the metal. Immediately 
upon the flanges and the outer sur- 
faces of the concrete fllling as thus 
finished off is placed a complete layer 
of asphalt and felt waterproofing sim- 
ilar to that used in the floor as above 
described. After the felt has been put 
in place an outer layer of concrete 
whose thickness is determined by the 
nature of the excavation is carefully 
rammed in place. The subway as thus 
finished is inclosed in a waterproof 
envelope, which extends entirely 
around it. 

The two interior views of the sub- 



way which 
where the 
abutment of 



we present are taken at the point 

masonry viaduct which forms the 

the steel viaduct across Manhattan 



Valley cr.nimences. This viaduct, which will 
be located about a thousand feet east of the River- 




THE MIRO&BAFH ACTTTATING AND 
OBTURATING MECHANISM. 



Fig. 2.— THE MIBOGRAFH ARRANGED FOB 
TAKING A PHOTOGRAPHIC NEGATIVE. 



side Drive viaduct, will consist generally of plate 
girders carried upon braced towers, except across Man- 
hattan Street, which will be spanned by a single el- 
liptical arch of handsome design. 

The engineers and the majority of the contractors of 
the Rapid Transit Commission are to be congratulated 
upon the progress which is being made. With a few 
exceptions, such as the section along Forty-second 
Street, the work has been opened up from Duane 
Street to 181st Street on every mile of the route, and 




Interior View, Showing Steel Framing Before Concreting. 



for long stretches the excavation is practically con- 
tinuous. In several sections the steelwork is in course 
of erection, and the concreting is keeping pace with 
it. The two deep shafts at 167th and 181st Streets 
are down to grade, and the drifts are being pushed 
forward. Steel is on the ground 
in sufficient quantities to keep 
the erecting gangs busy; and 
altogether the prospects of com- 
pleting the tunnel on contract 
time are promising. 

> • • 

THE MIROGRAPH. 
It would require a volume to 
set forth all the solutions that 
have been proposed for the 
problem of intermittently actu- 
ating the films of cinemato- 
graphs. None of the devices in- 
vented, we think, is simpler 
than the " Mirograph " of MM. 
Reulos and Goudeau. The actu- 
ating mechanism, according to 
I^a Nature, consists of a disk, B 
(Fig. 1), the circumference of 
which is provided with a flange, 
C, at right angles with it. This 
disk is mounted on a central hori- 
zontal shaft driven by a crank, M. 
The flange, C, is not completely 
circular. For three-quarters of 
the circumference every point is 
equally distant from the shaft. 
After the three-quarter point 
the flange gradually approaches 
the center. From this arrange- 
ment it follows that the two ends do not meet, but are 
located on the same diameter, about 0.01 of a meter 
apart (Fig. 2). This is what constitutes the principle 
of the invention. The fllm is not perforated, but is 
provided with notches on each side at the level of the 
line of separation of the images, which notches are 
engaged by the flange, C, of the disk. The film will 
remain immovable as long as a notch is in engagement 
with the circular part, but when the eccentric part is 
brought into action a forward movement will result 
equal to 0.01 of a meter; that is to 
say, to the width of the image. The 
film having moved forward through 
this distance, the notch escapes the 
eccentric extremity, but the other ex- 
tremity immediately engages the fol- 
lowing notch. Then, as the disk 
continues to rotate, the film is inter- 
mittently, fed along. 

The rotary motion is not given di- 
rectly to the disk, B, but through the 
medium of gearing connecting the 
crank and the disk-shaft (Fig. 2). 
The gearing comprises a spur-wheel 
engaging two pinions, the lowermost 
of which is keyed upon the shaft of 
the disk, B, and the uppermost of 
which carries the shutter. The shut- 
ter, A (Fig. 2), consists simply of a 
tube having cutaway portions situ- 
ated opposite each other. The shutter 
is placed horizontally (Fig. 1) against 
the opening. F, behind which the film 
passes. In its revolution the shutter 
presents its closed and open part alter- 
nately. The size of the pinions is 
such that the open part of the shutter 
presents itself opposite the opening 
during the inoperative position of the 




Approach to Subway, Showing Portal in Distance. Portal of Subway at 136th Street. 
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film. This mechanism, which is but 5 inches in 
height, 4 Inches In length, and 2 Inches In width. 
Is mounted upon a metallic plate which can be em- 
ployed in different apparatus for taking a negative, 
for looking at the image directly, or for projecting 
an image in a highly magnified form. 

The arrangement for making negatives consists of 
a box which may be hermetically closed (Fig. 2). 
Upon one of the sides the objective is fixed at such a 
height that a sharp image may be formed at the 
opening. F. behind which the film passes. ' The shut- 
ter is placed between the objective and the film. The 
sensitized film, which is 20 feet in length and % 
of an inch in width, is placed in a box, E. Two 
slots are provided for the passage of the extremity 
of the film, which is secured to the actuating mechan- 
ism and to the shaft of a pulley carried by a second 
box, K, fixed near the bottom of the apparatus. A 
small belt connects this pulley with the actuating 
mechanism and facilitates the winding up of the part 
that has been exposed. For printing the positives, the 
same arrangement is used, with the difference that 
the negative and an unexposed film are brought in 
contact with each other. If it be desired to examine 
a positive film without the necessity of making a 
projection, the mechanism is taken from the photo- 
graphic apparatus and placed in the microscope. This 
is a wooden box, upon which is mounted an optical 
arrangement that brings the line of sight opposite the 
opening, F. The film is wound up at the upper part, 
and in unwinding causes the images, slightly mag- 
nified, to pass under the eyes of the observer. 

For projection, the mechanism is arranged in front 
of the condenser lens of an ordinary lantern, and an 
objective of wide aperture is placed on the other 
side in a special mounting. The shutter used in 
making the negative is removed, and in its stead a 
shutter having a larger aperture is used. Owing to 
the wide aperture of this shutter, the image is lighted 
for a comparatively long time, and with a four-wick 
kerosene projection lamp of the ordinary type a 
fairly bright image one meter square is obtained. • If 
an oxyhydrogen or electric light be used, it is possi- 
ble to obtain large dimensions. In all cases the image 
obtained is very steady. The Mirograph is essentially 
an apparatus for the amateur. 



Neiv Kailrosid Liiiiew in (lie CatK'a^iis. 

The Committee of Public Works, which is under 
the direction of the Minister of Transports, has au- 
thorized the construction of three new railroad lines 
in the Caucasus region, of which a description hay 
been recently given in the Torgovo-Promychlenaia 
Gazeta, one of the Russian official organs. The sh" ^s 
of the Black Sea, an agricultural and mining region, 
have scarcely any roads, and, on the other hand, but 
little transportation is carried on by boat, owing 
doubtless to the poor arrangements of the ports and 
the violence of the tempests which occur on the Black 
Sea, which is very deep in these regions. At present 
a road is in construction, but the Russian govern- 
ment, judging this to be insufficient, has decided upon 
the construction of a line of railroad uniting the port 
of Novorossiysk to the Transcaucasian railroad. The 
line will start from a point between the stations of 
Dinskaia and Stanitchnaia. on the Vladicaucasus rail- 
way, passing by the stations of Bjedoukovsk and 
Tchernigoff; it will traverse the Caucasus range by 
the Maikope route and will pass along the coast as far 
as Soukhoume-Kale, which at present will be the final 
station. 

The total length of the railroad will be about 28 
miles. There is besides a project for a prolongation of 
the line from the last-named station to that of Novo- 
Senaki, on the Transcaucasian, a distance of 80 miles. 
This route will shorten by 450 miles- the distance be- 
tween Tiflis'dhe capital of the Caucasus district) and 
Rostoff, on the river Don, the port of the Azof. The 
line, which is of standard gage, will besides supply 
the coal mines of Tkvartchelsk, which belong to the 
government. For this line a company is to be formed 
with a capital of $13,000,000. The second project is 
that of the Kakhetie railroad, which is to have a length 
o'f 110 miles and will pass through the wine-growing 
regions of Tsimondal and Kakhetie. It will start from 
a point near Tiflis and pass through several towns, 
ending at the village of Sakobo; it may possibly be 
continued to the station of Evlakh, on the Transcau- 
casian. An annual traffic of 190,000 tons is expected. 
The total cost of the line, including rolling stock, is 
estimated at over four millions, which the promoters 
of the project. Prince Tchavtchavadje and the en- 
G'ineer, Simberg, expect to realize by an issue of shares. 
The third project concerns a railroad which will sup- 
ply the mines of Sadonsk and the metallurgical works 
of Alaguir. in the northern Caucasus. It will traverse 
the military regions of the Cossacks of the Terek, in- 
habited also by the tribe of the Ossetines. Starting 
from the Vladicaucasus line, the new railroad will pass 
the gorges of .\rdone. throw^h a flat agricultural region 
formed of a fertile black earth.' then crosses the river 
Argoue and passes through an important forest region. 



situated at the foot of mountains, which are very rich 
in argentiferous lead ores, copper, and especially zinc 
ores. Up to the present, the bad state of the roads did 
not permit an active working of the AUaguir mines, 
conceded by the government to a company of the same 
name. These mines are, however, very rich, and it is 
estimated that they contain 1,040,000 tons of argen- 
tiferous lead and 6,500,000 tons of zinc ores. 
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To Ueooi>:iiizc ICraNi-d AVritill^'. 

In examining hand-writing, Comphuis, army-apothe- 
cary at Malang, Dutch East India, succeeded in mak- 
ing erased letters reappear by means of silver nitrate 
solution. Where an erasure was suspected, a one-tenth 
n.ormal silver nitrate solution was applied and exposed 
to direct sunlight for a short time. The letters ap- 
peared on the resulting black back-ground. The cause 
is probably ingredients contained in the ink, which 
retard the reduction. In the reducing of the silver 
nitrate solution, impressions of the hands, etc., were 
also plainly visible. — Pharmaceutische Centralhalle. 



AN INTERESTING GROUP. 

This group represents a fight between a mounted 
Indian and his dog and a grizzly bear. It was ar- 
ranged by Mr. Charles H. Ward, of Rochester, N. Y., 
who secured the skeletons and mounted them in posi- 
tions which the man and animals would assume in 
a contest at close quarters. The bear reared upon his 
hindpaws and prepared to strike down the horse with 
his forepaws, while the dog is in the act of springing 
upon him. The Indian has charged with his spear. 




A SKELETON COMBAT GROUPED BY C. H. WARD. 

which is pointed at a vital part of the bear. This 
is believed to be the first bear hunt in bones ever ar- 
ranged. 



One of His lUliu'aloi-!^. 

This is the time of the year when the editor's heart 
is gladdened by frequent manifestations of what might 
be termed the personal side of the relations between 
himself and his readers; who frequently avail them- 
selves of the opportunity offered by the renewal of the 
year's subscription, to insert a few sentences ap- 
preciative of the SciK.NTiKK! A Mh;ui('.\.\, or a significant 
statement of the lengthy term of years during which 
they have been on the subscription list. 

Among this year's letters of " renewal " was one 
from one of our youngest, not our oldest subscribers, 
in which the writer, who. by securing a new sub- 
scriber, had earned our $2 premium, stated that the 
SciK.N'riFU- A.MKKicA.N was a Christmas present to his 
son, and requested that we comply with the boy's sug- 
gestion that copies of the Sii'Pi.e.mk.nt be sent to him 
in lieu of the advertised premium. The letter pro- 
ceeds: " When our son was nine years old, a copy of 
the SciKNTiFic Amkuica.x found its way to our house, 
and from that time he never let up on us until we 
subscribed for it for him. He is but fifteen years old; 
very fond of reading, and with a mind but for two 
studies, electricity and chemistry. We live in an iso- 
lated farmhouse, too far from schools, and the paper 
is one of his educators. He is very anxious to take the 
Si'i>i>i,K.MK.N T. but we feel as if we cannot affoi'd to give 
it to him yet." It is needless to say that we were most 
pleased to accommodate our young Oregon subscriber. 



'I'lic 'l'ifraii.v ICxliiliil at the PariM l<;x|»<»Nil.ioii. 

In our issue of October fi. 1900, there was an 
illustration of the mineral' exhibit of precious stones 
by this company. The fact that there was a still 
larger exhibit by the same company of the highest 
t,v])e of American jewelr.w Kil\'orw:irp, ftc, in a s|)ecinl 
pavilion in the Liberal Arts was inadvertently omitted. 



Electrical Notes. 

The first regular meeting of the Roentgen Society of 
the United States opened December 13, in the Grand 
Central Palace, New York. About two hundred dele- 
gates were present, besides the members from New 
York. 

The authorities in Paris have called the managers 
of the Underground Railway to account, and they have 
been fined for permitting the cars to be crowded be- 
yond their seating capacity. The decision stated that 
American methods would not be allowed to prevail in 
Paris. 

The French Telegraph Department proposes to in- 
stitute a series of experiments with wireless telegraphy 
for subterranean communications. The possibility of 
the scheme was first suggested by one of the inspectors 
of the dejjartment, who found his primitive trials 
to give satisfaction. The department Intends to 
develop the idea upon a larger scale. 

Wireless telegraph stations are to be erected at 
Inishtrahull, in the north of Ireland, and at Kildonan, 
Arran, Scotland, respectively, for the purpose of re- 
porting and signaling vessels at sea. Colonel Hozier, 
on behalf of Lloyds' committee, has informed the 
various Glasgow shipowners of the fact, and expects 
that the installation will be ready for service by the 
end of January. 

The Adriatic Railway Company, of Italy, has decided 
to equip electrically two branches of the main line 
down the coast to Brindisi. These branches extend 
from the main line toward the interior, where the 
Apennines furnish abundant water power. In the 
highlands of Italy there is considerable water power 
which has never been utilized, and it is considered 
possible to use these falls for the generation of elec- 
trical power. 

An electric arc lamp capable of taking a current of 
only three amperes will shortly be placed on the 
market. It measures seventeen inches in length, and 
weighs ten pounds. The carbon is only five-sixteenths 
of an inch in diameter. Hitherto the arc lamp has 
been utilized only in connection with great candle 
power, but the constant desire for a small lamp of 
this description for certain purposes, in place of the 
incandescent glow lamp which possesses many inherent 
defects, has resulted in the designing of this miniature 
arc lamp. 

It is contemplated toconstructarailroad.similartothe 
Jungfrau line, to the summit of Mont Blanc. M. 'Vallot, 
the Director of the Mont Blanc Observatory, and M. 
Deperet, Professor of Mineralogy at the Lyons Uni- 
versity, in conjunction with M. Fabre, a French en- 
gineer, have been engaged for some time past in 
surveying the sides of the mountain to ascertain a 
suitable route and the atmospheric conditions. The 
result of these investigations is the projection of a 
line probably starting from the village of Houches, on 
the Savoy side, to the summit, to have a total length of 
eleven miles. Twelve stations specially constructed 
to resist the climatic conditions of the neighborhood 
will be provided. Electricity, to be obtained from the 
River Arve and the Mer de Glace, will provide the 
necessary motive power. The plans of the railroad 
have been presented to the French Minister of the 
Interior, and it is anticipated that the official per- 
mission will be granted, in which event operations will 
be commenced immediately. 

An attempt is being made by several American cap- 
italists to substitute an elaborate and complete system 
of electric traction, in place of horses, upon the canals 
of England. The country is extensively intersected 
by these water thoroughfares, and in the manufactur- 
ing districts, owing to freightage upon them being 
much cheaper than upon the railroads, they constitute 
the principal means of transit. Mr. Frank Hawley, the 
vice-president of the Traction Company, has also been 
surveying the canals of Holland, Belgium, and France, 
and has sought powers to introduce electric traction 
thereon. He has traversed over 3,000 miles of canals 
in all, and the concessions for this radical change 
have been granted in Belgium, where it is anticipated 
that the installation will be completed by next year. 
The whole of the plant is coming from this country. 
In England the scheme is only in an embryo stage; but 
in view of the great success which has atterded the 
introduction of electric traction for other purposes, 
there appears every probability of the company receiv- 
ing the necessary permission. The company guaran- 
tees an economy of 40 per cent in the cost of motive 
power. They will also sell power to manufacturers, and 
supply the neighborhoods through which the canals ex- 
tend, with a cheap source of electric lighting. It is 
also explained that another advantage of the system 
will be that the position of any particular boat will 
always be known, so that the goods will not be lost 
sight of by the shipper from one end of the journey 
to the other. Under the iiresent system of horse trac- 
tion, owing In the location of the boat not being 
known, goods are often lost sight of for days. 
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MANUFACTURE OF WATEK-GAS AT THE FOETY- 
FOURTH STREET STATION, NEW YORK. I. 

The manufacture of coal gas was illustrated and 
described In our issue of October 6, 1900, the plant of 
the Consolidated Gas Company at Fourteenth Street 
being selected for illustration. The present arti(^le 
is devoted to a description of the manufacture ot 
water-gas, as carried on by the same company in their 
plant at the foot of West Forty-fourth Street, in this 
pitv. Water-gas is a gaseous mixture which nonsists 
mainly of carbon monoxide and hydrogen. It is pro- 
duced by forcing steam through a body of incandes- 
cent fuel. Although water-gas possesses great heating 
power, it is prsxtieally useless as an illuminant, ami 
hance when it is manufactured, as in the present in- 
stance for lighting purposes, it has to be mixed with a 
certain proporlion of illuminating gas before it is de- 
livered to the city mains. Of our two front page en- 
gravings representing the Forty-fourth Street plant, 
the upper one shows the details of the plant for mak- 
ing pure water-gas, while the lower cut shows a com- 
plete plant for making illuminating water-gas; the 
last-named being known as the Lowe Apparatus. 

Illumin'.^ting Watek Ga.s. — A single element of 
the Lowe Apparatus, as shown in our illustration, 
consists of a generator a carbureter, a superheater, 
a condenser, and a scrubber, with the necessar.v 
boilers and blowers to supply, under pressure, the. 
necessary steam and the air. The generator i.s 
a vertical shell 8 feet 6 inches in diameter and 16 
feet high. It is lined with firebrick and at about a, 
fourth of its height is a grate on which the fuel (coal 
and coke) is loaded to a depth of 7 feet. The cabureter 
is of the same dimensions as the generator and is also 
lined with firebrick, while the interior is filled with 
firebrick chfcckerwork. The superheater is 8 feet 
inches in diameter by 20 feet in height, and like the 
carbureter it is lined with firebrick and filled with 
checkerwork. The generator and carbureter are pro- 
vided with manholes at the top, while the superheater 
terminates in a stack valve as shown. Each of the 
three cylinders is provided with air inlets, with con- 
nection to a series of air mains, that are fed by a 
centrifugal blower. A series of pipes connecting the 
cylinders with one another facilitates the flow and 
control of the gases during the process. One air con- 
nection leads beneath the grate of the generator, an- 
other leads to the top of the carbureter above the 
checkerwork, and a third connection admits air below 
the checkerwork of the superheater. There is also a 
steam pipe which terminates in a jet below the grate 
of the generator; and by means of a pipe connecting 
with the oil supply, a spray of oil can be injected upon 
the top of the checkerwork in the carbureter. 

In operation a supply of coal and coke fuel is loaded 
into the generator from a platform at the level of the 
top manhole, until it stands about 7 feet deep upon the 
grate. The stack valve of the superheater is opene-;!, 
and the steam and oil supply are closed. Air is the)i 
blown through the fuel in the generator, the resulting 
products of conbustion passing through the checker- 
work in the carbureter and superheater, and finally es- 
caping through the open stack valve in the last-named 
element. The air, in blowing up through the fuel, 
combines with the carbon of the fuel to form carbon 
monoxide, which is conveyed from the top of the fuel 
through piping to the top of the carbureter. Here it 
meets a fresh supply of air from the air mains, and 
taking up more oxygen, forms carbonic acid gas. This 
combustion takes place as the gases pass down through 
the checkerwork. From the bottom of the carbureter 
the gases are led to the bottom of the superheater 
where, if it is necessary, a fresh aupply of air is 
J added to produce complete combustion. The gases 
then travel up through the checkerwork in 'the su- 
perheater, and finally escape through the stack valve. 
By the proper regulation of the air supply the com- 
bustion is rendered so complete that the gases as 
they pa;s to the stack are completely colorless. Dur- 
ing the blow, which lasts about four minutes, the 
checkerv/ork in the carbureter and superheater is 
raised to a cherry red heat. 

The various air valves and the stack valve are now 
closed, and steam is turned on below the grate of 
the generator. In passing up through the incandes- 
cent fuel the steam is decomposed into hydrogen and 
carbon monoxide. The oxygen in the steam combining 
with the carbon in the fuel forms carbon monoxide, 
and sets free the hydrogen, the gases as they pass from 
the top of the generator consisting chiefly of carbon 
monoxide and hydrogen, with a small amount (about 
3% per cent) of carbon dioxide, whose presence is due 
to the fact that a small amount of steam has not been 
thoroughly decomposed. This water-gas now passe=i 
to the top of the carbureter, where it is mixed with a 
spray of oil (naphtha or gas oil), which is forced la 
under a pressure of 70 pounds to the square inch. The 
mixture of water, gas and sprayed oil now travels 
through the checkerwork of the carbureter and the 
superheater, the heat of which transforms the mix- 
ture into a fixed gas whose average analysis, as shown 
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by tests which are taken regularly at the works, is as 
follows: 



( 'iirl)nn (li(i.\id<' .1.4 

Illuminaiir.s 1;J.;J 

Oxyjren ."> 

('arb«n monoxide -D.l 

Ilydrojjen '.M).'.\ 

Marsh-ffas Jl.;i 

Nitrogen o.l 

From the top of the superheater, the fixed gas now 
passes through the water of the seal-box, the object 
of the seal being to prevent any possilde reversal of 
the flow of gas. From the sealed Ijox the gas is led 
to the bottom ol the scrubl;er. a vertiral cylinder whit-h 
is filled with a large number of suijeriiniioi-ed wooden 
slats or gratings. A spray of water plays continually 
upon the top grating and trickles down through and 
over those beneath, thereby providing an exceedingly 
large wetted surface. As it passes up through the 
innumerable openings of the gratings the gas is cooled, 
and the heavy oils and pitch which it contains are 
condensed and deposited. The gas then passes between 
the tubes of a vertical condenser, consisting of a shell, 
containing a number of tubes through which cold 
water is constantly circulating, where it is cooled to 
the temperature of the atmosphere, the lowering of 
its temperature causing the condensation of any oils 
and pitch that may be left in the gas. The purified 
gas is now led to a relief holder, as shown in the 
illustrations. 

The operation of blowing the air is known as the 
"blow,"andthatof blowing the steam as the "run." The 
run lasts about six minutes, at the end of which time 
the fuel and the checkerwork have been so far cooled 
that it is necessary to heat them again. To this end 
the steam and oil supply are shut off, the stack valve 
is opened, and the air blast is again turned on, as 
already described. The flow of steam, however, at 
the succeeding " run " is reversed by means of a re- 
versing valve on the steam connections, the steam now 
being introduced at the top of the fuel and passing 
down through the same. The object of reversing is to 
keep the fuel at a more even temperature for if the 
" run " were all in one direction, say upwardly, the 
lower part of the bed of fuel would be comparatively 
cool and the top of the fuel excessively hot. 

In the Lowe apparatus, as thus described, it is possi- 
ble to vary the illuminating power of the gas by vary- 
ing the amount of oil that is sprayed into the car- 
bureter. The gas made at the Forty-fourth Street 
plant is of about twenty-eight candle power, and the 
capacity of the Lowe plant is 2,000,000 cubic feet per 
twenty-four hours. 

STFtAioiiT Watkr-Gas Pi.A.XT. — In addition to the 
Lowe apparatus as above described, there is at the 
Forty -fourth Street station a complete plant for manu- 
facturing non-illuminating water-gas. The product is 
conveyed direct to the relief holder, where it is mixed 
with the product of the Lowe apparatus, preparatory 
to being mixed with an oil gas that is prepared in a 
plant which will form the subject of an article in a 
later issue. The straight water-gas plant is a French 
system, which was introduced into this country in 
lb'i7, and was the first water-gas plant of any kind to 
be erected in this country. It consists of a ger.erator, 
which is technically known as the " Gasogene," and a 
scrubber, as shown in the upper illustration on our 
front page. The gasogene consists of a rectangular 
shell, built up of wrought iron plates, which measures 
a feet by 12 feet by 14 feet high, and is lined through- 
out with firebrick. Two feet from the bottom is a 
grate for the coke and coal fuel, which is introduced 
through a charging door at the top of the furnace. 
Air is fed to the gasogene at two different levels, one 
set of pipes leading in below the grate, another at 
about the mid-height of the generator. There is also a' 
steam connection at the bottom and one at the top. 
In the operation of blowing or heating up, the air 
supply at the bottom and at the center of the fuel is 
opened, the stack valve being left open, and the blow 
is continued for about five minutes, at the end of 
which time the fuel is heated to the proper temper- 
ature. The stack valve is then closed, the air supply 
shut off, and steam is turned on under the fuel bed, 
when the same reactions take place as were described 
in connection with the generator of the Lowe ap- 
paratus. The gases pass off from the top of the gaso- 
gene, through a seal-box. and down to the bottom of 
the scrubber, a large rectangular structure filled with 
a series of trays, at the top of which a spray of water 
is continually playing. 'As the gas passes up through 
the scrubber it is cooled and washed, the water serv- 
ing to catch any dust or dirt which may have been 
carried over from the gasogene. The gas is here 
cooled down from about 180 degrees V. to CO degrees 
F. From the top of the scrubber it is led to the relief 
holder, where it is mixed with the illuminating water- 
gas from the Lowe apparatus. The run lasts for about 
twenty minutes. After the steam has been blown up 
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through the fuel for ten minutes, the valves are reversed 
and the steam is blown downward through the fuel 
for the next ten minutes, the object of the reversal 
being, as in the case of the Lowe apparatus, to main- 
tain the fuel at an even temperature throughout its 
whole mass. The capacity of the gasogene plant is 
8,000,000 cubic feet per twenty-four hours. 

It will be seen that there is a radical point of differ- 
nce between the gasogene and the Lowe apparatus, in 
the fact that, while the latter manufactures a finished 
illuminating gas, the former manufactures a simple 
water-gas without any illuminating qualities. The 
products of both plants being carried, as we have 
seen, to a common relief holder. From the relief 
holder the mixed gases are led to the condensers of 
an oil-gas plant, where they are mixed with the oil- 
gas, and the combined mixture is condensed, scrubbed, 
purified, and m i.sured, and finally carried to a main 
holder of 2,000,0 i cibic feet capacity, from which it 
is led to the ci: vi,. :tis. This oil gas plant will 
form the subject u, .n illustrated article in a later 
issue. 
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Two ice-breakers for Port Arthur are being con- 
structed in a Finnish shipyard. 

Shipments of pig iron from Alabama and Tennessee 
for the first eleven months of 1900 amounted to 1,200,- 
000 tons. 

One of the largest chimneys in New York State has 
just been completed for the power station of the 
Schenectady Locomotive Works. It is 200 feet high 
and 32 feet square at the base. 

According to the Board of Trade returns for 1S9'>, 
strikes in the commercial industries of Great BriiL^ 
are appreciably decreasing. The aggregate duraii,.;. 
of disputes for 1899 was 2, .516, 416 working days, cc;i.- 
pared with 15,289,478 working days in 1898. The latter 
heavy total, however, was due to the great strike in the 
engineering and marine industries. Compared with 
the average returns for other years, the figure for 1899 
shows a decrease of 70 per cent, and is the lowest 
annual total yet recorded. 

In view of the success that has attended the experi- 
ments with the ice-breaking steamer' " Ermak " in 
forcing a navigable channel through the ice in the 
Baltic Sea, the Russian government have decided to 
construct several other similar vessels for the same 
purposes in other parts of the Russian Empire. It is 
stated that two of these vessels will be stationed in the 
East to keep the harbors of Russian Tartary open to 
navigation throughout the year, especially the harbor 
of Vladivostock, where it is proposed to lay dov;n a 
number of new docks and to provide extensive wharf 
accommodation. 

Experiments have been carried out on the Thames 
by the Thames Conservancy Board with the marine 
torch with conspicuous success. The tubes containing 
the calcium carbide igniLed immediately the substance 
came into contact with the water, casting a brilliant 
light, which was visible for a considerable distance. 
There is every probability of this torch being requlsi- 
tio:-;ed for the illumination of certain parts of the 
river liy night for the guidance of vessels, etc. The 
existent illuminants are inadequate and very unsatis- 
factory, whereas the acetlyene gas sheds a glaring 
pure white light, covering a wide area. 

The shipbuilding industry on the Clyde has received 
a ilecided stimulus during the past few months, and 
the output for November last year was the heaviest 
recorded during the past ten years. Twenty-three 
vessels were launched during the month, representing 
a tonnage of 67,693, as compared with 40,000 tons for 
the same month last year. For the first eleven months 
of last year 226 steamers were launched, aggregating 
433,724 tons, as against 415,724 tons for the same 
period in 1899. an increase of 18,000 tons. Fresh 
orders are also lieipg placed, including steamers for the 
Peninsular and Oriental, Union-Castle, and other steam- 
ship companies. 

A meter for measuring the amount of steam which 
flows through a steam pipe has been introduced in 
Berlin by A. Friedeberg. It is described as follows: 
Inside a horizontal length of the main, a flap-plate, 
hung from a horizontal axis, actuates, through an in- 
ternal sector and rack, a conical plug valve control- 
ling an opening in the top of the main. When no 
steam is being used, the plate hangs vertically and 
keeps the valve closed; when steam is flowing through 
the main, it turns the plate more or less toward a 
horizontal position, thereby opening the valve corre- 
spondingly, and the steam escaping through the valve 
is condensed in a worm. The water from the worm is 
either collected in a measuring tank, provided with a 
gage-glass, or is delivered upon a bucket wheel, the 
revolutions of which are indicated upon a counter ar- 
ranged to show the corresponding quantity of steam 
flowing along the main. 
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AMERICAN CAB FEBBIES. 

BY WALDON FAWCETT. 

There would appear to be but small doubt that the 
car ferry, at least in anything approaching its present 
form, is an American invention, and certainly the pro- 
cess of development through which it has passed dur- 
ing the past few years has resulted in the evolution of 
a singular type of craft. Car ferries may, perhaps, 
be best described as connecting links in railway sys- 
tems crossing stretches of water so expansive that to 
bridge them would be either impracticable or very cost- 
ly. In appearance they are suggestive of the flat- 
bottomed boat, being somewhat " tub-like," in order 
that space may be provided on the main deck for the 
storage of the greatest possible number of railroad 
cars. 

In size the car ferries in service in American waters 
range all the way from the small ferry steamers in 
service on some rivers, and which mayhap have not 
room for more than one or two cars, to the immense 
vessels built especially for this work which are In 



during many months of the year. The Russian engi- 
neers visited the Great Lakes in the dead of winter 
and studied the operation of the car ferries, and the 
Detroit naval architect, who designed most of the 
American vessels, was later summoned to St. Peters- 
burg for purposes of consultation. 

The car ferry of ice-crushing propensities is, it may 
be noted, a comparatively recent acquisition, even in 
this country. Until a decade and a half ago the rail- 
roads having termini at ports on the Great Lakes were 
dependent solely upon iron-shod ferry-boats. At some 
places, as for instance at Detroit, where the cars need 
be ferried only across a river with a fairly swift-run- 
ning current, little difflculty was encountered by these 
vessels in keeping communication open, but farther 
north, at the Straits of Mackinaw and in other locali- 
ties where there is a considerable expanse of open 
water, it was frequently found impossible to keep a 
path open through the ice fields, and the interruptions 
of freight and passenger traffic which resulted were 
both annoying and expensive to the railroad com- 
panies. The idea of 
the ice-breaking car 
ferry steamer, as at 
present constructed, 
was discovered pure- 
ly by accident by a 
party of railroad of- 
ficials and ship build- 
ers who stood, one 
day, watching one 
of the old-fashioned 
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may be imagined from the fact that whereas $75,000 
was the original estimate of the cost of such a vessel, 
it was found when it came to placing the contract 
that the expenditure would necessarily exceed $285,000. 

Three of the principal railroads in Michigan made 
the construction of the vessel a joint project, and in 
1888 the " St. Ignace," as she was called, went into 
service between Mackinaw City and St. Ignace, a 
distance of eight miles, and henceforth passenger and 
freight trains were transferred complete between these 
two ports. The " St. Ignace " was 235 feet in length, 
62 feet beam, and of 1,200 tons burden. The slanting 
prow, which had been a distinctive characteristic of 
the old-fashioned car ferries, was retained in the new 
boat. It aided in the crushing, a work which was, 
of course, rendered all the easier by the action of the 
forward propeller in sucking the water from under 
the frozen field. 

After half a dozen years of efficient service the " St. 
Ignace " was found to be incapable of accommodating 
the increasing railroad traffic, and there was con- 
structed, at a cost of a third of a million dollars, that 
powerful ice-breaking ferry steamer the "Salnte Marie," 
which weighs upward of' six million pounds and plows 
her way through ice several feet in thickness. The 
" Sainte Marie " is 305 feet in length and 53 feet beam. 
The hull below the water-line is of the heaviest oak 
construction, sheathed with quarter-inch steel, and 
the vessel is fitted with engines of 4,500 horse power. 

Probably the most remarkable car ferry steamer on 
this continent, if not in the world, is the " Pere Mar- 
quette," which is operated between Ludington, Mich., 




Length, 850 feet ; beam, 56 feet 



THE "FEBE HABQUETTE." 

depth, 36 feet ; diBpIacement, 4,800 tons ; 



IH£ "P£££ UABQUEIIE" BACKED INTO H£B LOADING SLIP. 



capacity, 80 loaded freisrht cars. 





AN "OLD IIUEB." 



LOADING CABS ON A fOUB-TBACE CAB fEBBT. 



commission the year round on the Great Lakes and 
are capable of transporting at one time nearly three 
dozen loaded freight cars. The car ferries in the great 
fleet now in service in the United States include both 
steamers and barges or floats, which having no power 
of their own, must be towed either by tugs or car ferry 
steamers. Some of the vessels have only a single rail- 
road track down the center of the deck, while others 
have four tracks abreast, each only a little short of 
300 feet in length. 

The greatest interest attaches to the car ferries on 
the Great Lakes, not so much because they are the 
largest and most powerful in the country, as from the 
fact that they have been constructed especially for ice- 
breaking, in order that communication might be main- 
tained throughout the winter on the frozen inland 
seas. They served as the models for the great ico- 
fighting steamers which the Czar's government has 
had constructed at great expense during the past fev 
years in order to keep open some of the more impor- 
tant Russian ports, heretofore closed to uavigatioa 



ferry-boats backing away from an ice-bound wharf. 
As the vessel made successive trips back and forth 
across the river, it was noted that she made her way 
against the ice better when going astern than when 
steaming forward in the usual way. To an engineer 
who was present this circumstance suggested grave 
possibilities, and he undertook experiments immedi- 
ately thereafter, with the result that he discovered 
that a disrupting influence of considerable magnitude 
was exerted upon the ice by the disturbance of the 
water due to the rapid revolutions of the propeller 
wheel. 

The outcome of the matter was the submission of 
a proposition for the construction of a car ferry 
steamer fitted with a screw propeller at each end. It 
was argued that, thus equipped, a vessel would not 
only have the requisite force to drive her forward 
at the speed required, but would also be provided with 
a weapon which could be used effectively against ice 
of great thickness. How meager, however, was the 
original conception of the magnitude of the project 



and Manitowoc, Wis., and which has succeeded in 
keeping navigation open on her fifty-six-mile route 
across Lake Michigan during the severest winters of 
the past decade. This vessel is 350 feet in length, 56 
feet in breadth, and 36 reet deep. She displaces over 
4,000 tons on a draught of twelve feet, and her usual 
cargo consists of thirty loaded freight cars. When the 
" Pere Marquette " went into dry dock for repairs in the 
autumn of 1899, she had traveled more than 40,000 
miles without any attention from the refitters, and 
when it is explained that much of this service had 
been at a speed of ten miles per hour through ice 
fourteen, inches thick, some idea of the wonderful 
staunchness of the vessel may be gained. 

It will doubtless surprise many readers to learn 
that officers of the Flint & Pere Marquette Railroad 
Company, which operates the vessel just described, are 
unanimous in the declaration that she does more sat- 
isfactory work in the intensely cold weather than 
when a milder temperature prevails. Very freouently 
in the dead of winter, when the thermometer ranges 
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from eighteen to thirty-five degrees below zero, the 
ice in the path of the " Pere Marquette " varies from 
hard blue ice of a foot thickness to fifteen feet of 
snow ice where it has wlndrowed; and yet the vessel 
has never consumed more than forty-eight hours In 
making any one trip. 

All of these car ferries are provided with the neces- 
sary jack-screws, chain, clamps, etc., for firmly secur- 
ing the railroad cars; and the loading and unloading 
docks are equipped with a novel device cor- 
responding to a giant gang-plank, which 
adjusts itself to the movement of the waves 
and thus enables cars to be transferred even 
though a heavy sea be running. There have 
been occasions in rough weather when cars 
have been loosened from their fastenings 
while in transit, and have collided with 
other cars, inflicting considerable damage; 
but, of course, these instances are rare. 

Occasionally, too, the smaller and less 
powerful car ferries, such as those in ser- 
vice across Lake Brie from the American 
to the Canadian shore, become imprisoned 
in floating flelds of ice, and a year or two 
ago the ferry steamer "Shenango " was 
thus imprisoned for nearly a month. 

At almost every port on the Atlantic 
coast from Boston to the Chesapeake car- 
ferry steamers, of a distinctive American 
type, are in service transporting cars for 
comparatively short distances. Few of these 
boats, however, are capable of carrying more 
than a dozen cars, and in many cases the 
capacity does not reach that figure. Some 
of these vessels have cost as much as $200,- 
000, so that it will be seen that a fleet of a 
dozen or more boats, such as some of the 
more Important railroads operate, repre- 
sents quite an investment. Car ferries are 
also in service at some points on the Ohio, 
Mississippi and other inland rivers; but 
they conform to the general type, except so 
far as they are of light draught, drawing 
in some instances only two or three feet of 
water. 



VACCINE VIRUS— ITS PREPARATION AND 
ITS USE. 

Variola or smallpox is said to have found 
its way into Europe in the seventh century, and to 
have been almost continuously present since. It 
was a permanent plague, against which no one was 
safe. Queen Mary, of England, and Louis XV., of 
France, both died of the disease. So widespread and 
deadly were the epidemics in the first three decades 
of the eighteenth century that seventy-four out of every 
thousand deaths were caused by smallpox. Helvetlus, 
physician to the King of France, about 1723 referred 
in one of his works to the " almost unavoidable neces- 
sity of undergoing it at one time or another." The 
prevalence of the evil led English physicians to adopt 
the practice of inoculation with smallpox in 1721; 
but it. was soon recognized that, although the indi- 
vidual thus treated usually suffered only a mild illness 
and escaped another attack of smallpox, the practice 
not only failed to reduce, but even multiplied the 




cowpox." It was a belief which, although common 
enough at the time, was held by most medical men to 
be based upon an imperfect induction from the facts. 
But Jenner, being a man of discernment and reflec- 
tion, began a series of observations, and at last of 
actual experiment. On May 14, 1796, he inoculated an 
eight-year-old boy with matter taken from a vesicle in 
the hand of a dairy-maid smitten with cowpox. So 
perfect was this vaccination that the boy was inocu- 
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GRINDING AND EMULSIFYING THE PULP. 

lated with smallpox on the first of the following 
July without taking the disease. Two years later 
(1798) Jenner published his famous work, "An En- 
quiry Into the Causes and Effects of Variola Vaccinae." 
In the following year vaccination was introduced in 
the London Smallpox Hospital; and in 1800 the prac- 
tice was begun in this country through the efforts of 
Dr. Benjamin Waterhouse, of Cambridge, Mass. 

In the early part of the century vaccination was 
effected almost entirely from arm to arm — a method 
which is largely followed in London to this very day 
But toward the middle of the century vaccine virus 
obtained directly from an animal began to be used In 
Italy. Although first regarded as the whim of an 
Italian physician, the custom of vaccinating with 




at this admirably-equipped New York laboratory. 
Until 1876 arm-to-arm vaccination was usually prac- 
tised in New York, the lymph being taken only from 
a primary vaccination vesicle of a child a few months 
old and only on the eighth day. But human lymph 
has always been objectionable, in that it is a possible 
source of infection of a most serious blood disease. 
In 1876 the city Health Department started a vaccine 
farm, and out of this has grown the present vaccine 
laboratory. This laboratory at present oc- 
cupies a three-story building of brick, the 
ground floor of which is divided into a stable, 
a receiving-room, an operating-room, and a 
sterlizing-room, and the second floor of which 
contains, besides laboratories for general 
bacteriological work, two preparing-rooms 
into which the virus is received after it has 
been collected in the operating-room. 

The stable contains fourteen calf-stalls, 
having iron posts and side guards, revolving 
stanchions, and removable flooring. The 
operating-room resembles a hospital oper- 
ating-room; it has a cement floor, enameled 
brick walls, and contains merely the oper- 
ating furniture, a special table, enameled 
stools, wash-basins, and tables for instru- 
ments. 

The preparing-rooms are provided with 
hydraulic pumps, each connected with two 
metal pipes used respectively for suction and 
blast. The free ends of these pipes are dis- 
tributed along narrow benches at which the 
virus is drawn into capillary tubes, and the 
tubes hermetically sealed. 

A calf before it is admitted to the stable is 
weighed, and its skin carefully examined. 
The body is curried and brushed; the feet 
are washed and scraped; and the hair is 
clipped from the tall. While at the labora- 
tory the calf is fed exclusively on milk. Its 
condition is noted each day on a card hung 
beside its stall. 

Placed beneath a window in the stable is 
a table of suitable form to which the calf 
is securely strapped. The posterior abdomen 
and inside of the thighs are washed with 
hot water and shaved — the flrst step in the 
preparation of vaccine. From the stable 
the calf is led to the operating-room and 
strapped on the operating-table. The shaved abdomen 
and thighs are again washed and then scarified with 
superficial linear incisions made with a surgeon's 
knife — a process which is not painful and entails but 
slight discomfort. The calf is now ready for inocula- 
tion. Into the bleeding incisions made by the knife, 
vaccine (cowpox) virus is carefully smeared with an 
ivory or metal instrument, after which the calf is 
returned to the stable. In a few days the entire 
scarified vaccinated surface is covered with vesicles, 
and from these the virus Is obtained. On the sixth 
day the calf is led again to the operating-room and 
laid on the table. The area is most carefully cleansed. 
With a curette, a scoop-like instrument generally used 
by surgeons for digging out dead bone or morbid mat- 
ter, the vesicles, technically called " pulp," are picked 
off, deposited in a small cup, and weighed. In the 
operating-room, and removed but a few feet from 
the table, a pulp-grinder is seated, whose duty it 




SCARIFYING A SHAVEN HEIFER. 



COLLECTING THE PULP WITH THE CUEETTE. 



THE INSTRUMENT-TABLE. 



sources of contagion and thus Indirectly Increased 
the number of deaths. During the present century 
the frequency of the disease has decreased wonderfully. 
In the five years extending from 1893 to 1898 there 
were but one hundred and twenty-six deaths In all 
England and Wales; and from 1895 to 1899 there were 
but thirty-six deaths in the city of New York. 

bout 1768 a woman said in the hearing of Edward 
•"■: "I cannot take that disease, for I have had 



animal virus spread rapidly throughout Europe and 
the United States. In most European and a few 
American cities there have now been installed labora- 
tories for the preparation and distribution of bovine 
virus. Many of the American laboratories have been 
patterned after the vaccine laboratory of the Health 
Department of New York. In order to show how 
vaccine is made, it is our purpose to describe in 
the present article the methods which are followed 



is to emulsify the collected matter. Before him 
is a small mill comprising four glass rollers su- 
perposed in pairs, geared together, and turned by 
a crank; and upon the rollers 60 per cent glycerine 
in water is allowed to drop from a burette such as 
every chemist uses in volumetric analysis. As it is 
ground in the mill the pulp is emulsifled in the glycer- 
ine. The hard pulp collects on a scraper and is re- 
turned by the grinder to the top rollers in order to be 
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reground and further subjected to the action of the 
glycerine. Tne glycerinated virus from each calf is 
clinically tested in three insertions on each of iive or 
more previously uiivaccinated children. As a general 
rule 100 per cent insertion success is secured. During 
the tests, which extend over many days, the glycer- 
inated virus is stored in large, hermetically-sealed 
tubes, properly labeled to insure identification. If 
the results are favorable, these tubes are taken to 
the preparing-room and emptied into small conical 
cups. From these cups the virus is drawn up into 
small capillary glass tubes, each tube containing 
enough virus for one vaccination. The ends of 
the tubes are then hermetically sealed with a 
blow-pipe. In order to ascertain whether this 
sealing is perfect, every tube is tested. 

From the preparing-room, the filled and tested 
capillary tubes are taken to a i)acking-room, where 
each tube is inserted in one of the four grooves 
of a wooden holder shown in one of the illustra- 
tions. The other three grooves receive respective- 
ly a little rubber tube, a noedle, and a small wood- 
en spade resembling a toothpick. Thus charged, 
the wooden holder is slipped into an envelop on 
which directions for using the virus and the sim- 
ple instruments by which it is accompanied, arc 
printed. According to these directions, the sur- 
face of the skin is to be scarified with the needle, 
the ends of the capillary tube are to be broken 
off, the small rubber is to be slipped over one 
broken. end, and the virus is to be blown upon the 
wooden spade and thoroughly rubbed into the 
scarification. These printed envelops and their 
wooden holders are distributed by the Health De- 
partment to its various supply stations through- 
out the city and sold for ten cents each. 

The theory of the action of vaccine on the 
h.-.man organism depends upon the relation of ; 

smallpox to cowpox. The novel elements of 
Jenner's discovery consisted not only in inocu- 
lating his patients with cowpox, but in boldly 
declaring that cowpox was " smallpox in the 
cow." For his temerity .Tenner has been either 
sharply rapped ov-er the knuckles by his contem- 
poraries and by many modern physicians, or ful- 
somely praised as one of the most brilliant of in- 
vestigators. Thousands of experiments have been 
made for the purpose of refuting or confirming Jen- 
ner's assertion; but even to this day the relation of 
cowpox to smallpox is almost as mysterious to us as 
it was to the physicians of Jenner's time. Inoculation 
of smallpox virus in the eighteenth century produced 
a disease which was extremely mild, and which fre- 
quently manifested itself by a single vesicle at the 




T££ BOLDER AND ITS ENVELOP. 




PACEine THE WOODEN HOLDERS FOB 
DISTRIBUTION. 

point of inoculation. In the early part of the century 
such inoculation was sometimes mistaken for vac- 
cination. Smallpox, it is certain, can be modified; 
and if cowpox be merely a modified and attenuated 
form of smallpox, the protection which the former 
affords against the latter is comparable to the im- 
munity conferred by many other infecti lus diseases 
which occur usually but once. Cowpox .j an infectious 
disease which is found not only in milch cows, but in 
other animals as well. Jenner himself traced cow- 
pox back to the "grease" found on horses' hocks; and 
" grease " was succfssfully used by Jenner and many 
continental physicians for vaccinating purposes. At 
the New York Health Department Vaccine Laboratory 



<f cirtttijfic J^menaw. 

it has been shown that vaccine virus can be collected 
from horses, pigs, rabbits, monkeys, guinea-pigs, sheep, 
goats, and white rats; while attempts to inoculate the 
disease in dogs, cats, and mice have so far failed. 

The duration of the immunity secured by vacci- 
nation varies considerably. Rarely does a single vac- 
cination give immunity for life. Susceptibility re- 
turns between the seventh and tenth years, as a 
general rule. A second vaccination may, or may not, 
give immunity for the remaining period of life. Sus- 
ceptibility may return again and again. But widely 
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1896 and those upon earthquakes made in Greece from 
1893 to 1898. 




FILLING THE CAPILLAKY TUBES. 

as the effects of vaccine inoculation may vary, it is 
certain that an attack of smallpox in a vaccinated 
person is generally milder than in the unvaccinated, 
and is rarely fatal. Failure of vaccination by active 
virus means merely that the person vaccinated is. at 
the time, immune, but tells absolutely nothing of the 
conditions which may prevail a few months later. 
Sometimes susceptibility to smallpox returns in a 
year after vaccination. Even an attack of smallpox 
itself, contrary to popular belief, does not always con- 
fer total immunity. 

< I » I > 

.-\flienM Obsf'i-vafory. 
The Annals of the Observatory of Athens have been 
recently published in two volumes by M. Demetrius 
Eginitis, Director of the Observatory. This establish- 
ment was founded, 1843-1846, by the liberality of the 
Baron George Sinas, consul from Greece to Vienna. 
It has undergone many vicissitudes during the latter 
half of the century, and the regularity of the observa- 
tions has been many times compromised by the events 
which have occurred in the peninsula. The Observa- 
tory was completely reorganized in 1890 and placed 
under the direction of M. Eginitis; since that time it 
has worked regularly and rendered great service to 
Greece and the neighboring regions by its meteorolo- 
gical and seismic o))servations. The result of this 
work is contained in the present volumes. The first of 
these contains a long study of the climate of Athens; 
the author has collected, verified and condensed the 
ancient observations and those of the last fifty years; 
the first fourteen chapters thus relate to the barome- 
tric pressure, temperature, winds, rain, etc., as well as 
optical phenomena (halos, rainbows, etc.), and to the 
temperature of the soil and sea. The portion of the 
work relating to observations proper includes a de- 
scription of the meteorological instruments of the Ob- 
servatory an,, of such observations made at Athens in 
1894 and 1895. The second volume contains an im- 
portant memoir upon the ancient observations of 
meteorite showers. The author finds that in the works 
of Nikephoros, Theophanes and Kedrinos, mention is 
made of three meteorite showers which he fixes at 752, 
532 and 558 of .the Christian era. The circumstances 
which accompanied these showers indicate that they 
belonged to the Bielides, and this hypothesis is con- 
firmed by our knowledge of the periodicity of this 
group. But the different showers do not appear to 
have belonged to the same group of meteorites; those 
of 532 and 752 belong probably to the same fragment 
of the Biela comet, other than that which gave rise to 
the shower of 558, in the same way that the Bielides of 
1798 and 1838 seem to belong to a group of corpuscles 
different from that producing the showers of 1872 and 
1892. This confirms the idea of the author as to the 
slow disaggregation of the Biel.a comet. The second 
part of the volume contains observations upon meteor- 
ites, meteorological observations made at Athens ir, 



Iflelliod or Kecoiiriiiziii!-' Blood Spots. 

One of the interesting points brought before the 
Congress of Medicine at Paris was a new method 
discovered by Dr. Ladislas Deutsch, of Budapest, by 
which the origin of blood-spots may be recognized; this 
will no doubt be of great value in legal decisions. 
Recent experiments have shown that if cells of a 
definite nature, such as the red globules of blood, are 
introduced into the organism of an animal the 
serum of this animal acquires the property of 
destroying these specific elements, becoming thus 
hemolytic, according to the term used. This sol- 
vent power is specific, and the author proposes 
to take advantage of it in the medico-legal diag- 
nosis of blood-spots. This diagnosis has been 
one of the most difBcult problems; the red globules 
of mammals could be separated from those of 
birds, but owing to the small variation in size 
ihose of the different mammals could scarcely be 
separated. With the use of hemolytic serums the 
diagnosis now becomes quite easy. It is only nec- 
essary to take up the stains with salt water (9 
per cent) and add a few drops of the different 
serums. The serum which dissolves the most 
rapidly the globules in question, that is, in a few 
minutes, indicates exactly the origin of the 
globules. Thus, supposing that according to the tes- 
timony of the accused the spots come from a sheep, 
it only need be observed whether the corresponding 
serum for such globules dissolves it or not; if 
so, the origin is determined, if not the trial is 
continued by treating another portion with the 
serum for human globules, which is easily obtained 
by immunizing a laboratory animal (rabbit, 
guinea-pig, etc) against these globules. This 
latter serum, by dissolving the globules of the 
spot in question, show clearly their human origin. 
This diagnosis is easily made and appears to be 
certain in its results. It is only necessary to be 
provided with the serums for most of the common 
animals and for human globules, and with a dozen 
or more serums it is easy to determine in most eases 
the origin of the blood-spots. 



The Ciirreiil Kiippleiiieiit. 

The current Siitle.me.nt. No. 1307, is an unusually 
attractive number. " Electrical Illumination of the 
Pan-American Exposition " is accompanied by a num- 
ber of engravings. " The Telegraphone " is by V. 
Poulsen. " Contemporary Electrical Science " has a 
number of short notes. " The Geological Society of 
America " is an abstract of the papers read at the 
meeting of the society, and is compiled by Edmund O. 
Hovey. " Recent Science " is by Prince Kropotkin. 
The usual Trade Notes and Receipts are also pub- 
lished. Prof. Robert H. Thurston's important paper 
upon the " Steam Turbine: Steam Engine of Maximum 




SEALIHG THE CAPILLARY TUBES. 

Simplicity and of the Highest Thermal Efficiency ' 
continued in this issue. 
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RECENTLY PATENTED INVENTIONS. 

Agricultural Iitiplenieuts. 

CUr/riVATOR AND ilAKROW.— MicHA?;]. 
Smith, Asotin, "Wash. This asi'iciiltiiral ma- 
chine will act as a weed-externiinatoL-, yul- 
verizor. and "ultivatoi*. The machine has a se- 
ries (it frames coupled together so that they 
may yield. The frames are provided with ver- 
tically-adjiisi able taster-wheels, serving to 
regulate the depth to which the shovels enter 
the ground. An arrangement of sliovels upvm 
the various sections is provided, by which 
the jjround is effectually cleared of weeds. Tlie 
draft can be quickly shitled to the riglit or to 
the I'.'ft to keep llie implement strjii,u,hl. cs- 
IH'cially when work is to be performed upon 
a hillside. 



Boilers and Furnaces. 

ASII-I'AX. — AVii,lia:m 8. Axdkusox. Jasper, 
Tenn. The ash-pan is so made that it can be 
(Hinveniently handled without fear of acciden- 
tally s])illing its content;-; and without per- 
mitting dust and sparks to fiy with the wind. 
The novel f 'ature of the construction is a 
cover which is titled witli devices removably 
engaging the pan and bj' whicii the pan may be 
carried from one place to another and the cover 
disengnged when it is iesired to empty the 
pan. 

FT^RNACK.— Joiix L. l'::sLix, Chicago, 111. 
On opposite sides of a corabustion-fhamber gas- 
fiues are arranged. Independent fii-eboxes are 
provided foi- these gas-flues, which fireboxes 
open. into the rear ends of the fines so that the 
products of combustion from the fireboxes pass 
into the gas-flues at the rear ends, in ordei- 
then to travel forward and pass into tlie for- 
ward end of the combiistion-chambcr. A mix- 
ing device in the rear portion of the combus- 
tion-chamber serves the purpose of mixing the 
products of ('ombustion from tlie gas-flues. 
Any kind of fuel o;.' different kinds of fuel 
can be used. Cold air is itrevented from strik- 
ing the boiler wht^n the cliarging-doors are 
opened for introiiucing fuel. 

BOILER.^TH():\rAS P. C<)Xxklt,y, Jersey 
City, N. J. The boiler has a steam-compart- 
ment pi-ovided with a manhole in its top ; a 
waler-coraparfmenf : and tubes connecting the 
compartments with each other. Tliese tubes 
are curved to permit flieh- i-enioval througli 
the manliole. The bottom of the steam-com- 
partment and the top of the water-conipart- 
m;?nt are dished toward each oilier: and the 
ends of tlie tubes extend approximately at 
right angles to the top and bottom. Itatlle- 
plntes deflect the smoke and gases. The 
boiler has a large heating-surface. The means 
for iTinoving a defective boiler-tube witliout 
disturbing any of its neighbors are note- 
worthy. 

roUTAHLK STKAAI - (Jl-:XKRATOR. — Jo- 
seph SCIKMOTTI^ .VXD CHUISTIAX JAEGER, 

r>rookIyn, Xew York city. Through a boilei- a 
vertically-disposed flue passes. A jacket in- 
closes the boiler. At its lower edge the jacket 
lias a skirt which projects below the boiler. 
From the upper part of the boiler a tube 
l)asses which sei-ves the purpose of conduct- 
ing away the steam. The tube extends down- 
ward between tlie boiler and the jacket and 
is coiled below the bottom of the boiler and 
then projected through the flue and beyond it. 
The generator is designed for the purpose of 
superheating steam for domestic uses. The 
inventor has shown in his patent one use to 
whicli his invention can be applied, namely, 
tlie cleaning of beer-pipes. 

liOILFR-FrRXACK. — Wileiam F. P»]-;i;cin:u, 
Cleveland, O. The gases arising fi-om the fuel 
burning on the grate are mingled with air. In 
this inannei' perfect combustion is insiu-ed in 
the combustion-chamber, and the siuoUe con- 
sumed. Tlie ail- whicli is fed to the gases has 
been iireviously heated, and is, Uierefore, in a 
proper condition t(» secure highly elh'ri<'nt com- 
liustion. Horizontal circulating-tubes are con- 
nected with the boiler, which tubes serye in 
a measure to jirotect the surfaces of the fur- 
nace-walls against the high heat of the com- 
bustion-gases. 



Electrical Apparatus. 

TELFGltAPri OR TFLI-:FII0NE CALL 
MI<:CIiANISM. — I-:i)(;au F. SAEisuuRV, Chicago, 
IH. This improvement in telegraph and tele- 
phone call devices comprises a simple mechan- 
ism for releasing the break-wheel on an upward 
movement of the recelver-supiHu-ting arm, and 
also for locking the arm in its upper position 
and releasing it after the rotation of the break- 
wheel. The winding and releasing of the call 
nfechanism can be accomplislied without re- 
moving the receiver or disturbing its support- 
ing-arm. 

Mcclianical Devices. 

TOBACCO-STEMMING :mACIT1XE. — Mil- 
ton C. Baugiian, Barton Heights, Va. The 
body of the leaf is seized and held by one pair 
of belts, the runs of which are in close prox- 
imity, so that they may feed the body of the 
tobacco leaf lengthwise between them. Along- 
side this flrst pair of belts is a second pair of 
opposing belts, adapted to I'eed the stem 
lengthwise between them. In the operation 
of the machine under certain circumstances, 
the nri-angemout whereby tlii^ bells for carry- 
ing I ho budy of the leaf are caused to diverge. 
nperntes to sfrip tlie stem froui the bod-' of 
the leaf without the necessity of employing 



separate stem-cutting devices. Nevertheless 
the inventor prefers to employ rotary cutters 
to sever the stems. 

SCISSORS. — Jonathan I'.adgeu. Manhattan, 
Xew York city. The slianks of the scissors- 
biades are connected by a spring which acts as 
a handle and normally holds the blades apart 
or In a position to receive an object. The 
blades may be quickly brought into cutting 
action by pressing the end portions of the 
spring toward each other. 

FII'E-WRFNCII. — Edwi.v F. Comber, Sel- 
kirk, Manitoba, Canada. The pipe-wrench com- 
prises a fixed jaw having an integral arm 
extending rearwardly, and a movable jaw piv- 
oted on the fixed jaw. A cam-lever is 
fulcrumed on the arm and engages the movable 
jaw to swing It toward the fixed jaw. The 
i-am-lever is operated bj' a handle. By means 
of this wrench a pipe can be firmly gripped. 
The jaws can be adjusted to accommodate 
pipes of different sizes. 

MATRIX AND Sl'ACF-BAXI) CLKAXINCi 
MECHANISM FOR TYrE-SlOTTIXO MA- 
CITIXES. --David A. IIhxsi.ev. Vicksburg. Miss. 
It is the purpose of this invention to provide 
means by wliich the type-matrices and si)ace- 
bands will be automatically cleaned during 
their ordinary travel thr<.)ngh the linotype, Ily 
thus keeping the matrix and space-bands clean 
the necessity of frecpienfly renewing them is 
avoided. Opposing matrix-brushes uve located 
.n vertiLai alinement with the discliarge-poiiu 
of the matrix-belt, so that the matrices dis- 
chaiiiid from the belt will fall between the 
brushes and will thus be cleaned. 

IXTEREST-CV)MFrTlX(; MACHINE.— Lahh 
:\I. Lax])IX(;. (ilenwood. .Minn. Mr. Landing 
has invented an ingenious machine for com- 
puting interest and time. I>y its means an 
operator can readily figure the interest on vai-i- 
ous principals at various rates and for various 
times, and ascertain the time (number of days) 
between two given dates. The improved ma- 
chine can also be used for solving, at least ap- 
proximately, various otlier problems, such as 
fintiing the time during which the interest on a 
given principal will become equal to a given 
amount at a ^iveii i-ate. 

P>ORIX(;-MACIIINE. William R. Aiuia.ms, 
Portland, Ore. To provide a machine for 
boring into wood without danger of clogging 
or breaking the tool is the ])ur[)ose of this in- 
vention. The machine comprises a i-evoluble 
boring-tool having a hollow shank at the for- 
ward end of whi(di a bit is cai-ried. From the 
boring-tool a stationary discharge-pipe leads. 
In order to draw the chips or c:uttings longi- 
tudinally through the tool and convey them 
away through the discharge-pipe a fluid- 
pressure pipe is used which creates the neces- 
sary suction. By the arrangement described 
the chips are removed from the bore as quick- 
ly as formed : and, consequently, there is no 
danger of the boring-tool's becoming (dogged, or 
bent, or broken. 

M'ASIIING-:\rACHIXE.— Caleb T. Reedek, 
Stewai-dson, III. The washing-machine has a 
plunger which creates a suction through the 
clothes so as to accelerate the process of wash- 
ing them. The plunger works in a pan and 
carries a number or rigid strips, which serve 
as b:alei-s for the cbtthes. The plunger, when 
forced downward upon the clothes, pi-esses them 
against the bottom of the ])an. Vj)on the return 
of the plunger, a suction is ci-eated which feuds 
materially to assist in the process of cleaning 
the clothes. The plunger keeps the water in 
constant (drculation. 

IIAT-SIIAPIX(; MACHINE.— JiAiii A. Ctm- 
IXG. Manhattan. New York city. On a sleani- 
basin. a perforated die is placed. With this 
perforated die a movable die coacts to hold a 
hat. By reason of this coaction. the hat is sub- 
jected to the action of stetim during the o])era- 
lion of the (Ues, to rtMider the material suffi- 
cieiilly i)liable to be readily molded or pressed. 
A crown-die is nHtunte<l to move loward and 
from the flrst two dies to form the ci-own of 
the lia t. The first naau d dies have central 
openings through which the crown is enabled 
to jiass. 

SIIAFT-BEXDIXG :\IACIIIXE. — James N. 
CiiAi',MAX, Memphis, Tenn. It is the purpose 
of the invention to provide a ma(diine for 
bending carriage or buggy shafts of dilferent 
lengths and thickness, and also for bending 
shaft-heels of dilferent length and curvature. 
and at the same time to perform the work in 
less time than has usually been re(iulred for 
the purpose. By means of this machine two 
shafts are bent simultaneously ; and the heels 
are formed on any required radius. The time 
recpiired for bending a shaft is about one 
minute. 

STAl'LING DEVlCE.^JoHX C. Lary, Clin- 
tonville, Ky. This device is used for the pur- 
l)Ose of setting staples in i)Osition to be driven, 
especially in wire fence construction, and for 
fixing the staples in place without the possi- 
bility of injuring the hands or the fingers. 
The device carries a number of staples of any 
desired size, which staples are delivered one 
after the other to the fixing section of the 
de>ice and automatically placed in position to 
be driven. The staples may be placed in any 
desired quantities on a magazine or collecting 
device, from which they are quickly trans- 
ferred to the setting device in the field. 

EXHIBITING DEVICE. —Berxitaud Tropp. 
:\I;nili;ill;iu, Xew York (dty. This cxhibiling 
device is to b(» used for adverl ising and for 
other i)uri)oscs. au<l is proxddiMl with nieeh- 
aiiisin of improved construction by which a 



strip of material, carrying a series of adver- 
tisements or other matter to be exhibited suc- 
cessively, is moved intermittently in one direc- 
tion and then caused to travel intermittently 
in the opposite direction. The interruptions 
or stoppages of the movement are long enough 
to permit the reading of advertisements. 



lYtetallur^lcal Apparatus. 

ORE - SEPARATOR. — Ar(;usTt;s C. Har- 
'rrxG. Galena, Kans. This separator is partic- 
ularly adapted for the treatment of lead and 
zinc ores. The ore, mingled sand or ore, gangue 
and wafer are deposited upon a rotary table 
and spread out so that the heaviest material 
remains near the center. Canvas sweeps pack 
and si)read the material evenly. An adjust- 
able scraper takes up from the table different 
grades of material : and by the higher or 
lower adjustment of the scraper any desired 
quantity or grade of material can be remove* 
and deposited in sei)arate receptacles. Novel 
mechanism is provided to adapt the scraper 
thus to deliver into separate receptacles. 

.MACHINE FOR C0LLECT1X(; ITtECIOUS 
METALS FROM III \'I:K-BEI)S. — .Iames R. 
Dake. Merrill, Wis. The machine comprises 
a frame in which a shaft is mounted. A 
current-pressure wheel is attaclied to the 
shaft, the wheel having laterally-swinging 
blades and being adapted to be entirely sub- 
merged. From the shaft an endless carrier is 
operated on which buckets are carried. The 
bucket-carrier is set in motion by the current- 
wheels. The buckets scoop up the sand con- 
taining gold or other metal and deposit it in 
the sluice. The water flowing through the 
sluice carries the sand and gold, the sand 
being dis( barged at the outer end of the sluice, 
while the gold settles in the pockets at the 
bottom of the sluice. 

(;oLD - GRAI)IX(; AMALGAJIATOR. — Ai.- 
Foxso Z. Baldexemro, Mexico, Mexico. The 
object of the ma<-hine is to produce a current 
of pulp of uniform and constant velocity from 
the first receiifacle to the last, and also to 
facilitate the deposit by gravity of the mineral 
particles at the bottom of each receptacle. 
Tnns the heaviest particles are to be deposited 
in the first receptacle, the lightest or finest 
in the last. The current of pulp is passed 
through a gradually-increasing body of water 
as it travels from receptacle to receptacle. The 
agitation of the water is most violent in the 
first receptacle and least apparent in the last. 



Railway Appliances. 

FROG. — -Jam EH Barry, Galveston, Texas. 
Situated at the outer sides of crossing rails 
are chairs or brace-blocks. U-bolts extend be- 
tween the chairs and pass under the rails. 
.\ connecting-plate is fastened to the i-ails 
beneath the chairs and extends from one U- 
bolt to the other. It is claimed for this con- 
struction that it is more secure and durable 
than that at present employed. 

(HIAIX-DOOR. — Joseph E. Brown and 
Hexky H. Wixti;rs. Victoria, Kans. The ob- 
ject of the invention is to provide a door for 
freight-cars which is designed to prevent leak- 
age of grain. A novel fastening is employed 
comprising cleat with an overhang! portion, 
the inner face of whitdi is formed with trans- 
verse ribs for engagement by the grain-door 
to hold one end in place. The cleat is fast- 
ened rigidly to the railway-car at one side of 
the door-opening. A bar is arranged at the 
other side of the door-opening and has its 
lower end turned laterally to form a foot. A 
keeper is fastened on the floor of the ear loose- 
ly to i-eceive the foot of the bar. The njiper 
end of the bar is drawn toward the car-body 
to da nip the grain-door between the bar and 
the car. 



Veil teles and Tlicir Accessories. 

CART. John J. :McXrLTY, Carniel, N. Y. 
This invention is a "jogging-cart" used for ex- 
ercising horses, the object being to provide a 
light, strong vehicle and to give the driver tlie 
comfort which cannot be had in racing-sulkies. 
So light is the construction that the inventor 
has been able to proiiuce a complete cart 
weighing not more than seventy-five ]>ounds 
and yet capable of enduring all rhe strains to 
which it can possibly be subjected in ordinary 
use. 

VEHICLE AXLE AND BOX.— JOHN G. An- 
DERSox. Rock Hill, S. C. To provide a new 
axle and box arranged to insure free circula- 
tion of the lubricant is the purpose of this 
Invention. The axle has its spindle formed 
with a return oil-groove extending partly longi- 
tudinally on the top from the inner end toward 
the outer end. The outer portion of the 
groove turns downwardly and forwardly to the 
under side of the spindle. The box for the 
spindle has at its outer end an oil-chamber 
for the lubricant. The forward portion of 
the return groove opens into the bottom of the 
chainbei-. 

VEIIICLI'MirB. — Edwix B. J<tNES. Ilornells- 
ville, N. Y. By means of this vehicle-hub the 
use of a spindle-bar or nut at the free end of 
the spindle is dispensed with. The vehicle-hub 
is detachably held on the spindle of the vehicle- 
axle. The connection of i)arts is dust-proof. 
The escai)f or' lubricjinl is jireveuted : and the 
huh of the vehicle -wheel is held npoii tlie axlc- 
siMiKlle in a tnauucr which is Itolb more simple 
and more etlicienl than that \vhi<li has bcrelo- 
fore been known. 



HAME-FASTENER.— Silas T. Maklette, 27 
(iarner Avenue. Buffalo, N. Y. The hame- 
fastener is designed for (piickly and securely 
connecting the lower ends of the hame sec- 
tions about the collar with a tightening action, 
and Is intended to be used in connection with 
any of the ordinary forms of hames. The 
hame-fastener is made in three parts. One of 
the end sections is made with a large, up- 
turned hook, opening npwai-dly and containiniT 
locking devices. The middle section is formed 
with a concave seat fitting up against the 
lower convex side of the hook and co-operating 
with locking devices. 

A'EIIICLE-UI':ACIL— Petku S. WrrniNOTON. 
Sla<k. Wyo. The improved re:>ch rocks readily 
in the fnmt axle, and allows a wheel to pass 
over an obsl ruction oi- to drop in a hole or rut 
without breaking or twisting the reach or 
coui)ling-pole. Either end of the vehicle may 
lie tii)i;ed over without injuring the other end 
of the reach. The draft of the vehicle, more- 
over, is lightened, since there is no friction or 
binding on the rea(di. The axle is not weak- 
ened ; because no hole is employed for a king 
bolt. 



IVIiscellaneous Inventions. 

EAUrH-AT'GEK. — William B. Giiisox. 
Morrilton. Ark. The invention, briefly de- 
scribed. com])rises a hollow cylindrical boring- 
head, in the bottom wall of which an inlet- 
opening is formed, closed by a gate. A scoop- 
lik( excavator-hlaoe extends below the bottom 
of the head nt one side of the opening. Teeth 
are projected from the bottom of tue boring- 
head to loosen soil subsequently cut by the 
excavator-blade. For a diametrical enlarge- 
ment of the hole bored by the excavator-blade, 
a counter-boring attachment is provided. A 
handle rod or bar is adapted to rotate the 
boring-head and also to open and cose the 
gate. The counter-boring device is openeu and 
closed from above the surface of the earth. 

1>R0CESS OF AVASIIIXG GAS.— tchard 
E. Pipi'u: and Otto F. Tracit:\iaxx. Kiel, Ger- 
many. The present invention relates to a pro- 
cess for treating hluminatlng-gas obtained from 
<'oal. wood, peat, coke, or other similar s^.' di- 
stances with certain washing ingredients in 
such a way that gas escai)ing from leaks in 
the mains cannot injuriously affect vegetation. 
The process consists in extracting Irom the gas 
the vaporous substances (carbon bisulfld, car- 
bonic oxysulfid. oil of mustard, mercaptane, 
thiophene, phenol, phenates, and the like), by 
means of washing ingredients among which are 
an amin capable of combining with bisulfld of 
carbon. 

BOOK OK COPY HOLDER. — Burgess T. 
^I(>xT(j()?.tERV, T'sr'y Dept., AYashington. I). 
C. This invention is an improvement in hold- 
ers or stands for books, loose sheets, docu- 
ments, or the like, to be used by public speak- 
ers, copyists, and others. The holder is ar- 
ranged to hold any of the articles mentioned 
of any reasonable thickness, and Is so con- 
structed that it can be adjusted to different 
elevations and inclinations and arranged for 
different articles as desired. 

BINDING-STRIP FOR BOX-CORNERS.— 
Wallace J. Pieurpont. Savannah. (Ja. 
The improved construction provides a box- 
corner strip the opposite edges of which are 
formed with alternating projections and re- 
cesses, the recesses and projections being of 
the same form, so that a number of the cor- 
ner-sl rijis can be cut from a plate of metal 
without any loss of material. The projections 
of one strip are formed in cutting the recesses 
of adjoining strips. The projections can be 
easily driven into any kind of wood without 
danger of splitting the wood. By forming the 
projcH-tions with the same angle on both edges 
tliey cau he readily di-iven through veneer stuff 
in line witli the gi-ain : and the strip can thus 
be niadi' of comparatively thin metal. 

crilTAIX-inXTrUi:. - John B. Berxier. 
Spencer, Mass. Mr. Iternier has deviH< d a fix- 
ture for hanging shades an<I lace curtains, to- 
gether or separately, and has so constructed 
his device that it can be very easily secured to 
or detached from the upper member of a win- 
dow-frame of any transverse dimensions with- 
out using screws, nails, or like fastening de- 
vices which wou!d lacerate a surface. 

CALF OR COLT WEAXER.— Alvy N. Goff. 
Rocky Ford, Colo. By means of this appli- 
ance the calf or colt is ])revented from suck- 
ing milk, but is permitted to graze, feed, and 
drink without intei-ference. The apppliance is 
attached to the animal's head so that it pro- 
jects forward from the nose and yet, so that 
it will annoy the mother when the calf en- 
deavors to take nourishment. 

FIRE AND WATER I>ROOF REMOVABLE 

WALL, FLOOR. ETC. — Joiix Massaho, Frank- 
fort-on-the-Main, Germany. An iron floor- 
plate is used consisting of rows of ujiright 
plates set at <'onvenient distances and provided 
with holes through which iron bars are drawn. 
Tlie middle bars are vaulted to give strength 
to the floors. Fjion tliese longitndinal bars 
cross-plates are tied up. The iron floor- 
plate is then brought in a mold of convenient 
size, fllled up, covered with a layer of cement 
so that the floor-plates obtained bear on the 
iron as well as on the cement. The construc- 
tion is fire and water proof. 

Wllti: STUrrrcilI'MI. I'iiank J. Olmsted, 

Itenvor Cily. Neb. 'i'lio wire-stretcher has a 

I level- adapted to be engaged with and to be 
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moved around a post. In one of its edges the 
post has notches. A stretoher-head comprising 
a ring moves along the lever and is adapted to 
engage any one of the notches. A bar is ar- 
ranged at right angles to the lever and has 
connection with the ring. Ilook-bolts are 
mounted in the bar ; and tightening-nuts are 
carried by the bolts. The device can be con- 
veniently employed for stretching and twist- 
ing the ends of a broken wire. 

ENVKLOP.^James a. Ullman, Manhattan, 
New York city. The purpose of this invention 
is to provide an envelop which can be opened 
very much more readily than the ordinary en- 
velop. To this end an orifice is formed in the 
sealing-fiap, through which orifice the blade 
of a knife may be inserted to cut the envelop 
open. In order to render the insertion of the 
knife-blade easy, a notch is cut in the back of 
the envelop just under the opening, so that the 
blade will have a clear passage into the inte- 
rior of the envelop. 

ADJrSTAliLK 1>IU:SS-CIIAUT. — IlAiJUY C. 
WiLHox, Manhattan. New York city. The in- 
ventor has devised a series of adjustable pat- 
terns w.-.ch can be readily set according to 
measurements, so as to obtain proper patterns 
for ladies' waists. The principal aims of the 
invention are to simplify the adjusting opera- 
tions, to provide a construction that will posi- 
tively give the full outline of each piece, and 
to enable the dressmaker to vary the pattern. 

BOTTLK. — William A. Fries, Sk., Brook- 
lyn, New York city. This invention relates to 
non-refiUable bottles. Mr. Fries has been 
chiefly concerned with providing a bottle which 
is both practical and cheap and wb '•h is so 
constructed that the refilling of the bottle will 
be effectively prevented by means of a novel 
valve inserted in the neck. Many non-retillable 
bottles cannot be made by the ordinary meth- 
ods of blowing and molding. The present in- 
vention, however, is primarily designed to 
overcome these difficulties of manufacture. 

DKAWING AND MKASURINU INSTRU- 
MI']NT. — Celestia K. Kekk, Decatur, Ua. The 
invention relates to an instrument for use in 
drawing, measuring, and working with various 
sorts of materials. The instrument comprises 
a scaled ruler, a T-square, a protractor, and a 
compass. 

SILK-CLAMP. — JAiiEs J. McGiiATH, Brook- 
haven, Miss. The clamp is adapted to bind a 
bolt of silk and to retain the folds in proper 
position for exhibiting the goods. Main clamp- 
arms and auxiliary inner clamp-arms exert a 
clamping action at two distant points. The 
inner clamp-arms are of such form as to pre- 
vent them from making an impression on the 
silk when several bolts are superposed. 

I'll'E-ELBOW iill ACE.— Samuel C. Bkown- 
FiELD, Elmo, Mo. The pipe-elbow brace is 
formed in two sections adjustably connected, 
each section further comprising a clamp to en- 
gage the pipe, such clamps lying at angles to 
the sections so as properly to dispose the 
brace. By this construction a brace is pro- 
vided which is adjustable to suit the form of 
the elbow. 

TOOL-HANDLE. — Antrim L.White, Spring- 
ville, Iowa. Mr. White has provided, a hammer 
or like tool to which a handle may be conveni- 
ently attached. Engaging the head is a metal- 
lic tube, into which a plug is forced to grip 
the interior walls, so that it is held in the 
head. A hand-piece is fastened to the outer 
end of the tube ; the tube and the hand-piece 
jointly form the tool-handle. 

TKOCSERS-STRETCIIER. — John C. Tat- 
MAN, Victor, Colo. The trousers-stretcher con- 
sists of two cross-pieces, between which the 
legs of the trousers are clamped, and a central 
piece connecting the two cross-pieces. The 
central piece can be so adjusted that the cross- 
pieces are forced apart to stretch the trousers. 

DISl'LAY-KTAND. — Isaac Stkinaij, Manhat- 
tan, New York city. The inventor has received 
both a mechanical patent and a design patent 
for a portable display-stand, which is intended 
to receive collar-buttons. The mechanical pat- 
ent shows a bowl-body together with a trans- 
parent sectional cover for the body, the sec- 
tions being capable of sliding one over the 
other. A stem serves to hold the parts of the 
cover loosely in position, and to prevent them 
from leaving the body. The design patent 
shows the bowl formed as a turned-down collar 
and the stem as a collar-button. 

TACK-1'ULLER.— Charles A. Evans, Hav- 
erhill, Mass. The tack-puller comprises a 
handled fork having spring arms, and a pair 
of spring-jaws fulcrumed between the arms 
and normally open. The spring-jaws are al- 
ranged to close by applying pressure and to 
open automatically upon removing the pressure, 
so that the tack pulled may drop out to permit 
the tool to be used again. 
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Marine Iron Works. tJhicafjo. Catalogue free. 

" U. S." Metal Polish. Indianapolis. Samples free. 

WAl'ER WHEELS. Alcott & Co., Ml. Holly. N. J. 

Yankee Notiona. Waterbury Burton Co., Waterb'y, Ct. 

Handle & Spoke Mchy. Ober Mfg. Co., 10 Bell St., 
Chagrin t'ails, O. 

Automobiles built to drawings and special work done 
promptly. The Garvin Macbitie Co., Spring and Varick 
Streets, New York. 

1'he celebrated •' Horiisby-Akroyd " Patent Safety Oil 
Kugine is built by the De La Vergne Refrigerating Ma- 
chine Company, t'optof East liSth Street, New Vork. 

The best book for electricians and begninera in eiec 
iricity is " Experimental Science." by Geo. M. lluukius. 
By mail. $4. Munn & Co., publishers, 361 Broadway, N. Y. 

tW Send for new and complete catalogue o f ScieniiBc 
and other Books for sale by Munn & Co., 301 Broadway, 
New York. Free on application. 






HINTS TO CORRESPONDENTS. 

Names and Address mu>^t accompany all letters 
or no attention will be paid thereto. This ie lorour 
information and not for pubiicaiion. 

References to former articles or answers should 
eive date of paper and paire or number of question. 

Inquiries not answered in reasonable time slioiikl 
be repeated; correspondents will bear in mind that 
some answers require not a little research, and, 
thouffh we endeavor to reply to all either by letter 
or in this department, each must take his turn. 

Bu yers wishing to purchase any article not advertist-d 
in oiir columns will be furnished with addresses of 
houses manufacturins or carrying the same. 

Speolal Written Inlorniation on matters of 
personal rath t-r than general interest cannot be 
expected without remuneration. 

Sclentllie Amerleau Supplements referred 
to may be had at the office. Price 10 cents each. 

Books referred to promptly supplied on receipt of 
price. 

minerals sent for examination should be distinctly 
marked or labeled. 



Designs. 

VIOLIN-BRIDGE.— Samuel G. Donnelly. 
Angnsta, Ga. The leading feature of the de- 
sign is an arched hook-shaped upper or head 
section of the bridge, which head-section at its 
left hand is connected by a shank with the 
base-section of the bridge. 

BELT. — Louis Sandkks, Brooklyn, N. Y. The 
design provides an ornamentation resembling 
a collar located at the central or back portion 
of the belt. 

Note. — Copies of any of these patents will 
be furnished by Munn & Co. for ten cents each. 
Please state the name of the patentee, title 
of the Invention, and date of this paper. 



(8026) W. H. T. asks: 1. Is the voltage 

of a circuit reduced by inserting resistance in 
series with the source of energy? A. No. 2. 
How is the voltmeter to be read — in series, or 
as a shunt with the resistance? A. The volt- 
meter is always connected as a shunt upon 
the circuit whose voltage is to be measured. 3. 
As I maintain the voltage is reduced, am I 
not right in saying : If the voltage is not re- 
duced by passing the current through resist- 
ance, an unlimited number of lamps could 
be run, for in that case the amperage would 
not fall (by Ohm's law), therefore the current 
would remain constant, no matter what re- 
sistance was in the circuit? Suppose in a 
circuit carrying 5 amperes at a pressure of 500 
volts, five 100-volt lamps are introduced in se- 
ries ; one lamp will take one-tifth of the pres- 
sure, while five lamps all, or 500 volts at 5 
amperes? A. The resistance in a circuit has 
DO control over the voltage. The drop between 
two sides of a circuit is the same, whatever 
the resistance may be. In a circuit with 500 
volts pressure there is a drop of 500 volts be- 
tween the positive and the negative side, under 
all circumstances. If across this there be put 
a wire with 500 ohms resistance, a current of 
1 ampere will flow, according to Ohm's law, 
C equals E/R. If the wire have 100 ohms the 
current will be 5 amperes, etc., for any other 
resistance. Now, if you divide the wire into 
500 equal parts, starting at the positive side, 
you will find a drop of one volt for each of 
the 500 divisions. This is just like going 
down a flight of 500 steps. You illustrate by 
the five 100-volt lamps across a circuit. Each 
of these lamps takes 100 volts drop in itself. 
The current for such a lamp is about one- 
half ampere. You cannot get five amperes 
through five such lamps in series. A current 
much in excess of a half ampere will burn 
the lamps out. The resistance of these lamps 
holds back the current, so that the lamp 
is not overheated. It is the increase of the re- 
sistance which produces the result which you 
ascribe to the reduction of the voltage, and 
in the usual direct current system the voltage 
is not affected by any other element of the 
current. 4. If this be so, what pressure and 
current are we going to get on the return 
(leaving out its resistance) to the dynamo? 
Will you kindly prove to me whether my state- 
ments are right or wrong? A. There must 
be enough pressure provided to force the 
current back to the dynamo. This is pro- 
portional to the resistance of the return 
wires. These wires are large and have a small 
resistance, hence but a few volts are needed 
to do this work. You must know that in every 
circuit a drop of voltage is provided for along 
the line, so that the lamps, motors, etc., get 
the proper voltage for their resistance, so that 
they may have amperes sufficient for their 
work. There are many people who think 
volts are the working factor of Ohm's law. 
On the contrary, amperes do the work ; voTts 
furnish the pressure to overcome the resist- 
ance. We get the expression very frequently : 
"A current of so many volts." The statement 
is entirely wrong. A current is measured In 
amperes, not in volts. Now the drop in volt- 
age along the feeders, both in going from the 
dynamo to the lamps and the return from the 
lamps to the dynamo, is given to the circuit in 
excess of the voltage needed by the lamps. 
In a large system this excess is furnished by 
another generator, called a "booster." because 
it lifts the voltage enough to supply the loss 
due to the long line. If it were not for this 
the lamps remote from the station would not 



get their proper voltage and would not be 
properly lighted. 5. Also is there any explana- 
tion of the fact tuat when a voltmeter is 
placed in series with resistance, it reads prac- 
tically the same voltage as when it is connect- 
ed with the terminals of the dynamo? A. 
This statement is not true except when the 
resistance is so small as to be practically 
negligible as compared with the resistance of 
the voltmeter. A voltmeter is wound so thar 
its resistance is enormously greater than that 
of any line to which it will be attached, so 
that it may consume but an insignificant frac- 
tion of the current. For a current of 110 
volts pressure the voltmeter would have per- 
haps 10,000 to 15,000 ohms resistance. It 
would then take only about 1-150 ampere. The 
voltmeter indicates the drop of voltage be- 
tween the points to which it is connected. If 
these are the poles of a dynamo, this Is tha 
whole voltage of the circuit ; if there is a 
large resistance in series with the voltmeter, 
then the voltmeter will not indicate the entire 
voltage of the circuit. For illustration, sup- 
pose the added resistance were just equal to 
that of the voltmeter. The circuit now has a 
total resistance twice as great as that of the 
voltmeter: hence the drop of voltage through 
the voltmeter will be one-half and through 
the resistance it will be the other half of 
the voltage of the entire circuit. 

(8r27) C. P. says: I would be very thank- 
ful to you if you could only supply me with the 
following information, namely : What is the 
quantity of material that enters into the con- 
struction of a modern first-class battleship? 
Kindly give quantity in weight. You may also 
give exact dimensions. A. In such a battleship 
as the new " Pennsylvania," to be built for the 
T'nited States navy, whose total weight is 
about 15.000 tons, 1,200 tons represents the 
weight of the guns and ammunition, etc.; 1,830 
tons the motive power; 1,000 tons ihe weij^ht 
of the boats, masts, anchors, chains, provi- 
sions, personal belongings of officers and crew, 
etc., leaving say from 5.000 to 5,500 tons as 
the weight of the hull. This ship is 435 feet 
long, 70 feet 10 inches in beam.* and draws 
at greatest draught 20 feet ; her freeboard 
above the water is about 20 feet. 

(8028) B. O. asks how to give any article 
made of copper the appearance of old bronze. 
A. You can treat your copper article with the 
following : 

Vinegar 1 quart. 

Ammonia chloride 250 grains. 

Common salt 250 grains. 

Liquid ammonia l^ ounce. 

The salts are first dissolved in the vinegar, 
and ammonia is added to the solution when 
it is ready for use. Small articles may be 
immersed in the solution, then removed, and 
when one part becomes too dry a paint brush 
is drawn over it so as to keep all parts 
uniform. The color should be carefully and 
uniformly spread. When the copper has taken 
the desired tint and the liquid begins to dry 
and to thicken, the wet parts should be dried 
with another brush having long bristles or 
hairs, and when this is too wet to use, another 
is applied, and so on till the whole is dry. 
The article is then allowed to rest in a warm 
place till the next day, when a second coating 
is given in the same manner as the first. The 
color now assumes a deep tone, and it may 
be necessary to repeat the operation several 
times to get a desired shade. After allow- 
ing the article to remain twenty-four hours 
after imparting the last coat, it is finished 
by well brushing with a soft brush which has 
been rubbed on a cake of white wax. 

(8029) H. B. asks for a little help con- 
cerning the formula for the " Toning of Bro- 
mide Prints," found on page 408 of the 
Scientific Amkkican of December 2l>, 1000. 
1. IIow shall I make the solution of " neutral 
citrate of potassium'.-" If, on mixing, it is 
found to be either acid or alkaline, what shall 
I add to neutralize it? A. You may be able 
to purchase neutral citrate of potassium. Test 
the solution with red or blue litmus paper. If 
it changes the color slightly from red to blue, 
the solution is neutral. If it changes it to 
blue, the soliUion is alkaline, and may be made 
neutral by adding citric acid. If solution turns 
blue litmus paper red, it is too acid, and may 
be neutralized by adding a solution of po- 
tassium carbonate. 2. Fni-ther, it says : "' Add 
the sulphate to the citrate, jtiix. and add the 
ferricyanide." etc. Does this mean to add the 
sulphate to the citrate before they are in solu- 
tion, or after? A. All. After. 

(8030) S. D. H. writes: In one or two 
of his articles Mr. Hopkins speaks of tinning the 
ends of metals so that they may be more easily 
soldered. IIow is this operation performed? 
Also, will you kindly give me directions for 
making a flux or soldering solution to be used 
in soldering copper, brass, tin, iron, etc.? A. 
To tin copper, for making electrical connec- 
tions, scrape the surface, or clean it with a 
piece of fine sandpaper, rub it over with pul- 
verized rosin, and apply solder with a hot 
soldering-iron. Rosin is a good flux for joints 
between copper, copper and brass, and copper 
or brass and tinned iron. A flux for iron or 
steel is made as follows : Dissolve zinc in hy- 
drochloric acid until it will take no more. 
Add an equal quantity of water. As the fumes 
of the acid and gas are very corrosive and 
pungent, this solution should be made in the 
open air. After a joint is made with the aid 
of this solution it should be thoroughly washed 
to prevent corrosion. It should not be used 
on fine copper wires. 



NEW BOOKS, ETC. 
Ottawa, Capital of the Dominion of 
Canada. Ottawa: The Ottawa Free 
Press. 1899. 4to. Pp. 79. Price 
50 cents. 
A charming little booklet filled with inter- 
esting views of Canada's capital. It is pro- 
fusely illustrated, and no feature of the city 
is omitted. An excellent map shows the water 
powers near Ottawa. 

Annual Report of the State Geologist 
FOR the Year 1899. Geological Sur- 
vey of New Jersey. 8vo. Pp. 327. 
The admirable reports of the State of New 
Jersey are very valuable. The forests of the 
State have been considered as coming within 
the limits of the investigations and surveys 
of the Geological Survey, consequently a con- 
siderable part of the report is given up to 
forest matters. 

A Manual of Assaying. By Alfred 
Stanley Miller. New York: John 
Wiley & Sons. 1900. 12mo. Pp. 91. 
Price $1. 
The student is taught his subject by easy 
grades. The book appears to be a good ele- 
mentary treatise. 

Studies, Scientific and Social. By Al- 
fred Russel Wallace. Two volumes. 
London and New York: The Mac- 
millan Company. 1900. 12mo. Pp. 
532 and 535. Price $5. 
These volumes will charm all who are inter- 
ested in science. Space forbids to give even 
an outline of the chapters. The first section 
is devoted to " Earth Studies," with six chap- 
ters, then comes " Descriptive Zoology," 
" Plant Distribution," " Animal Distribution," 
" Theory of Evolution," " Anthropology," 'Spe- 
cial Problems," " Educational," " Political," 
"The Land I'roblem," "Ethical" and '" Socio- 
logical." The essays appeared in the leading 
reviews of the world. The versatility of the 
thoroughly trained scientist is admirably dis- 
played in these volumes. 

Botany. An Elementary Text-Book for 
Schools. By L. H. Bailey. New 
York: The Macmillan Company. 
1900. 12mo. Pp. 355. Price $1.10. 
A most admirable text-book. The author 
seems to have a great gift for book-making. 
Botany can be easily made a very dreary sub- 
ject, but not with the aid of such bdoks as 
these. The illustrations are very fine and are 
numerous. I'ersons desiring to obtain an ele- 
mentary knowledge of botany would do well 
to buy this book. 

Electric Wiring Tables. By W. Perren 
Maycock, M. I. E. E. London: Whit- 
taker & Company. New York: The 
Macmillan Company. 1900. 24mo. 
Pp. 144. Price $1.50. 
The book can be carried in the vest-pocket, 
and for this reason will be found very useful. 
It is chiefly intended for those engaged In 
electric light wiring and fitting, but will be 
found generally serviceable to electrical en- 
gineers. The tables while tine are clearly 
printed. 

The Human Frame and the Laws of 
Health. By Drs. Rebmann and 
Seller. Translated from the German 
by F. W. Kieble, M. A. London: J. 
M. Dent & Company. New York: 
The Macmillan Company. 1900. 
i6mo. Pp. 147. Price 40 cents. 
Three people have collaborated to bring 
forth this little vest-pocket book. The sub- 
ject seems to be well treated within the 
rather severe limitations. 

Things a Boy Should Know About 
Electricity. By Thomas M. St. 
John, Met. E. New York: The 
Author. 1900. 12mo. Pp. 179. Price 
$1. 
Many of the time-honored cuts make their 
appearance as usual. The author deals more 
with the uses of electricity than with experi- 
ments. 

Contributions to Photographic Optics. 
By Otto Lummer. Translated and 
augmented by Silvanus P. Thompson. 
London: Macmillan & Company. 
New York: The Macmillan Company. 
1900. 8vo. Pp. 13o. Price $1.90. 
A splendid treatise on the subject by a 
physicist of note and translated by another 
of equally great fame. All who are interested 
in photographic optics should possess a copy 
of this book, which will certainly prove a 
standard treatise on the subject. 
Plant Life and Structure. By Dr. E: 
Dennert. London: J. M. Dent & 
Company. New York: The Mac- 
millan Company. 1900. 18mo. Pp. 
115. Price 40 cents. 
A volume of the " Temple I'rimers." Man.v 
of the essentials of botany are interestingly 
told. It would make a good introduction to 
the science. 

Chemical Technology; or, Chemistry in 
its Applications to Arts and Manu- 
factures. Vol. III., Gas Lighting. By 
Charles Hunt. Philadelphia: P. 
Blakiston's Sons & Company. 1900. 
8vo. Pp. 312. Price $3.50. 
The third volume of Grove's and Thorp's 
well-known hook has been written by an Eng- 
lish gas engineer. It deals with the sub.leci 
in a very thorough manner, and the latest 
phases o£ the subject are dealt with. While 
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of course English practice is described, gas 
makiriK is very mucli tlie same in both Eng- 
land and America. The booli is finely illus- 
trated. 

The Complete Cost-Kzeper. By Horace 
Lucian Arnold. New York: The En- 
gineering Magazine. 1900. 8vo. Pp. 
408. Price $5. 
Many a large plant has been wrecked by 
inattention to such matters as cost-keeping, 
and the present volume ought to be welcomed 
by all but the hide-bound, as it contains some 
original systems of shop cost-keeping which 
are extremely valuable. Cards are advocated, 
and wherever they are introduced they are 
sure to save money and minimize labor. It is 
an admirable book. 

Furnace Heating. By William G. Snow. 
New York: David Williams Com- 
pany. 1900. Svo. Pp. 170. Price 
$1.50. 

" A furnace consists essentially of a stove 
within a casing. Air is admitted to the space 
between the two, where it becomes heated, 
rises and flows through the pipes to the 
various rooms." From this lucid definition the 
author deals with the whole subject in a very 
practical manner, illustrating his text freely. 
We cannot recommend any better treatise on 
the subject. 

Treatise on Mathematical and Graphi- 
<'AL Roof Fuaming for Builders and 
Carpenters. By G. D. Inskip. Phila- 
delphia: F. Weber & Company. 1900. 
12mo. Pp. 160. 

Treatise on Mathematical and Graphi- 
cal Roof Framing for Builders, 
Carpenters, etc. By G. D. Inskip. 
Philadelphia: F. Weber & Company. 

1900. Two vols. Narrow Svo. Pp. 
327. Price $3.50. 

This work is. designed to lessen the difficulty 
of angular complication as in roof framing, 
etc., where the hypotenuse of a right-angle 
triangle is essential. The systems now in 
vogue among the laymen are of an intricate 
nature, and the student is apt to get discour- 
aged with the multiplicity of the lines used to 
obtain the result. The author's system is 
intended to minimize the troubles of the or- 
dinary system. By means of the tables of re- 
ductions and squares and the table of angular 
ratios almost any problem can be readily 
solved. The book is very handy in form and 
can be slipped in the pocket of the workman. 
The text in the first volume is accompanied by 
a large number of diagrams showing how to 
work out the most intricate problems. It Is 
a most excellent series of books. 

The Practical Engineer Pocket-Book 
FOR 1901. Manchester, England: The 
Technical Publishing Company, Ltd. 

1901. 24mo. Pp. 462. Leather, gilt 
edge. Price $1. 

We called attention in our review of the last 
issue of this manual to the remarkably cheap 
and satisfactory book which has been provid- 
ed by the publishers of The Practical Engineei*. 
The present volume is no exception to those 
which have gone before. Many additional 
tables have been inserted, and several sec- 
tions have been rewritten. The book compares 
favorably with some engineer's pocket-books 
which cost more than three times the amount. 

Studies in Fossil Botany. By Dunkin- 
field, Henry Scott Lord. London: 
Adam & Charles Black. New York: 
The Macmillan Company. 1900. 
12mo. Pp. 533. Price $2.75. 

Fossil botany Is a most fascinating subject. 
The author's purpose has been to present to 
the botanical readers those results of palicnto 
logical inquiry which appear to be of funda- 
mental importance from the botanist's point 
of view. lie has succeeded in making an 
excellent hand-book. 

Wilson's Photographic Mosaics for 
1901. Edited by Ed. L. Wilson. New 
York: The Editor. 1901. 16mo. Pp. 
176. Price 75 cents. 

For thirty-seven successive years " Mosaics " 
have been published, and each issue lias been 
anxiously awaited by many old friends. The 
present volume has many excellent examples 
of fine portraiture, and the literary contents 
are fully up to the average. 

A Record of Books Loaneo from the 
Library. Boston: Current History 
Company. 1900. Price 25 cents. 

An excellent idea is for everyone to register 
the books which tney loan. It will often save 
a book when there is any contention as to 
ownership. 



INDEX OF INVENTIONS 

For which Letters Patent of the 

United States were Issued 

for the Week Ending 

JANUARY 8, 1901, 

AND BACH BBARINQ THAT DATB. 

[See note at endof list about copiesof these patents.] 



Adjustable table, E. M. Marshall 665,451 

Air-brake, W. F. Knell 665,607 

fl1r rnmiToBBir MacLeaa 665,613 



Amalgamator, O. W. I'lsher e(>5,418 

Anchor, F. Ha hit, Sr «tiB,r)00 

Aulmal-tra|), It. M. Uart«n «(i5,S47 

Animal-trap, J. VV. Craig 665,597 

Animal-trap, N. M. Nelson «<i5,6y2 

Ash receiver and sieve, G. W. Taylor 665,58S 

Auger, earth, N. H. Hansen 665,735 

Awning, C. W. Monroe et al 665,453 

Baby-tender, J. C. Hubbard 665,528 

Balance-locli, pneumatic, C. N. Dutton 665,414 

Barrel-head-maliing machine, L. D. Vogel.. 660,589 
Batteries, apparatus for regenerating spi'nt 

elements of primary, II. K. Iless 665,784 

Batteries, regenerating spent elements of 

primary, H. K. Hess 665,783 

Battery plates, manufacture of storage, J. 

L. Creveling 665,827 

Beam, H. ,T. Armstrong 665,718 

Bearing, antifriction, E. A. Faller 665,653 

Bed-bottoDi, A. H. Viel 605,842 

Bed-bottom, spring, F. Karr 065,831 

Bed, sofa, A. Schrocli 005,645 

Bell, bicycle, T. B. Moffat 665,452 

Bicycle-brake, H. W. Patrick 66.''i,830 

Bicycle camera-carrier, E. W. Softley 00.">,480 

Binder, temporary, C. V. Ilenkel 065,740 

Binder, temporary, Toepfert & Depping.... 6(>5,706 

Blast-furnacis H. Hardh 665,432 

Blind-fastener, A. J. Q. Knowlton 665,662 

Blower, W. T. Henderson 606,781 

Boat, M. F. Davis 605,410 

Boat-operating mechanism, canal, L. A. 

Thompson 665,765 

Boilers, device for preventing incrustation 

in water-gages of steam, A. Thiede.... 605,554 

Book-guide, auxiliary, V. H. Clymer 005,650 

Book-signature gatherer, W. A. La Sor 065,789 

Boot or shoe, J. Newton 665,797 

Boot or shoe tip, E. B. Stimpson 005,701 

Bottle, R. W. H. Funk 065,424 

Bottle filling and stoppering machines, 

crown-placer for, F. O. Woodland 665,023 

Bottle, non-reflllable, J. J. Brown 005,400 

Bottl('-stopi)er, A. F. Boock 005,505 

Bottle-stopper, M. Landenberger 605,680 

Bottle-stoppers, means for retaining, J. E. 

Kenny 005,562 

Box, G. Turreil 005,815 

Box-fastener, M. Bottger 065,668 

Box-fastener, II. C. Knox 665,446 

Box-fastiMH.T, S. Raaen 665,755 

Bricks, etc., burning-kiln for, J. P. B. Fiske 665,419 

Bridge, bascule, J. P. Cowing 605,405 

Broom or brush attachment, L. Finiels 065,632 

Brush, II. W. Larsson 005,8.32 

Brush-carrier, C. W. Larson 605,449 

Bucket-handle, E. J. Stiles 005,809 

Buckle, G. VV. Potter, .Ir 665,799 

Buggy top-prop, J. H. Battenfield 665,503 

BnndU'-carrier, S. Neville 665,450 

Bunk, J. P. Lein 0e>,535 

Bnrglar-alarm, electric, .1. W. Rough 005,801 

Burgiar-alarm system, electric, Biedermann 

& Heine 065,8.10 

Button, VV. E. Bijnnet 005,394 

Button, M. VV. .Toni.s 605,600 

Camera shading-hood, J. P. Ballou 665,626 

Camera view-finding instrument, G. E. 

Melleii 665,615 

Can and cover,- J. R. .Scott 665,618 

Can beading and Hanging machine, C. W. 

,Sle<.per 665,478 

Can-heading machine, J. Brenzinger 605,39/ 

Car construction, H. H. Sessions 665,700 

Car-door hanger, E. S. Dill 665,412 

Car, dumping, .1. L. Ham 6(55,4.31 

Car-rooi, O. Link 605,642 

Car-sign illuminator, railway, F. G. L. 

Henderson 605,038 

Carbureter, E. J. Kern 605,743 

Carbureter, W. O. V\'orth 005,490 

Carpet-cleaning machine, D. E. Painter 665,579 

Carpet-stay, tackless, L. ('. Warner 005,855 

Carpet-sweeper, J. W. Shanahan 005,805 

Cai-riage-iron, F. J. Wagner 605,843 

Chain-making machine, wire, F. W. Wesner 665,710 

Chain, wire, F. VV. Wesner 66,5,701) 

Change-maker, recor<ling, V. Ilallama 665,6.56 

Chemieal apparatus, R. C. Robinson 605,408 

Chirograph, A. B. Anderson 065,501 

Chlorates by eh-ctroiysis, obtaining, VV. T. 

(;ibl)S 065,420 

Churn, O. L. B\illoek 606,009 

Churn-dasher, J. P. Price 605,580 

Clevis, II. O. Trowbridge 665,487 

Clock-winding and setting mechanism, J. 

Bachner 665,719 

Clothes-drier, VV. Milbrath 665,572 

Clutch and stop mechanism, F. Wheeler.... 005,819 

Clutching mechanism, V. Rovle 005,095 

Coal-tipple, Phillips & Fleming 665,463 

Collar, apparel, C. A. Fetters 605,417 

Collar coupling, open-throat-horse, C. C. 

Rose 005,839 

Comb, D. Kotz 005,608 

Compound, E. Bushman 065,403 

Compressor, J. G. Lapham 665,448 

Conductors of the second class, system for 

heating, C. D. Raab 605,004 

Confectionery-forming machine, D. M. 

Holmes 005,854 

Corset stiffener, apparel, W. W. McCormick 005,644 

Crane, O. Hetlesaeter 005,083 

Crane swinging mechanism, O. Hetlesaeter.. 605,084 

Crnteh, O. E. Hough 66.5,439 

Cultivator and planter, P. M. Prentice 665,465 

Cut-out, electromagnetic, R. Fleming 005,423 

Cutting-tool, C. P. Mingst 665,538 

Cvcle, foot, H. Heinrich 665,681 

Cyclometer, J. A. Keyes 665,443 

Dash and rein-holder, combined, J. A. Frazier 605,654 

Davit, H. M Nourse 065,457 

Dental plugger, W. F. Slack 065,098 

Derrick and dumping device, W. S. Rynear- 

son 665,757 

Disinfecting, H. Melzer 065,794 

Domestic boiler, C. Jankns 605,058 

Door check and closer, VV. K. Henry 665,603 

Door-lianger, R. B. Browne 665,727 

Dowel, W. F. Lollelhardt 065,536 

Draft-equalizer, Mohr & Ellis 605,748 

Drainage apparatus, S. C. Carroll 005,820 

Drilling apparatus, P. Broadbooks 665,399 

Dve and making samo, black substantive 

sulfur, A. P. Poirrier 665,547 

Dve and makin?^ sauH', sulfurized indo- 

phenid, A. Bertschnninn 065,726 

D^■e and maUing same, wool, K. Schirmacher 605,096 

Dye-vat. A. Urban 605,646 

Dyeing, E. Ilaussmann 065,737 

Easel-snpport, paper-pad, G. N. Baumgarten 665,627 

Electric battery, II. E. Hall 605,679 

Electric cable, R. K. Gra\- 665,036 

lOlectrie furnace, <i. S. Strong 605,704 

Eleetrie-ligliting system, M. Moskowitz. . . . 665,541 
Electric macliiiH', direct-curfent-dynamo, Sie- 
mens & Rotth 6«i,.58C 

I'^Iectric machine, dvnanio, E. Thomson 605,480 

Eli'Ctrlc switch, W. Ely 605,514 

Electric switch. White & Cole 685,492 

Electrical battery, C. B. de Lamarre 665,609 

Electrical-conductor junction box, E. T. 

Greenfield 665,670, 665,677 

Electricity from axles of locomotive-trucks, 

means for generating, M. Moskowitz.... 66,5,539 
Electricity from car wheel axles, mi'ans fop 

generating, RI. Moskowitz 665,540 

Electricity-generating apparatus, J. Stretch 665,810 
Eiectridytic apparatus, VV. T. <;ibbs 065,427 
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665,404 
605,758 
665,611 



Electromagnetic brake 

Elevator, W. B. Savers 

End-gate, wagon, E. C. & II. L. Litchfield 
Engine reversing-gear, explosive, R. von 

Paller 665,400 

Engine speed-regulator, explosive, A. L. Zim- 
merman 666,714 

Engine-stop, safety. Lane & Rainforth 005,447 

Engine water-jacket, explosive, C. E. Kemp 005,641 

raser, blackboard, S. P. Grey 665,637 

Excavator, O. Hetlesaeter 6ft5,6S5 

Excavator-bucket, O. Hetlesaeter 005,6,82 

Exhibitor, C. II. Wright 005.498 

Expansion-bolt, .T. C. Summi'i-er 005,705 

Expansion-engine, G. Arnold 665,592 

Extension-table, E. D. Mcfllamei-y 60,5.456 

Fan, rotating, W. T. Waite 665,647 

Fanning-mill attachment, A. V. Cleland 60.5,629 

Faneet, self-closing, W. Duffus 06,5,631 

Fenee-machine, T. A. Hall 6&5,779 

Fifth-wheel. R. S.Bireh 665,628 

File, l>ill, W. M. Pearse, .Tr 665,544 

Films, manufacturing colored or similar, E. 

OesiM- 606.458 

Filtering material, producing, K. Enzinger. . 6(i6,652 

Fire apparatus, Butomobile, B. P, Steck 605,099 



OOD or METAL 

Workers 



Withoat Steam Power should 
nse our Foot and Band Power 
Macliiaery. Send for Catalognea 

A— Wood -working Machinery, 

B — Lathes, etc. 
SENECA FALLS MPQ. CO. 
695 Water St., Seoeca Falls, N.Y. 





Cnnt onH Dnu/or ^^^ Turret Ijathes* Plan- 
rUUl dllU rUnCI era, Papers, and Drill Eh-esses. 
SHEPARD LATHE CO., S3 W. 2d St., Cincinnati, O. 




WALWORTH 

PIPE VISES 

are the Heaviest and 
Strongest vises made. 
Renewable Steel Jaws. 
WALWORTH MFC. CO., 
128 TO 136 federal STREET, BOSTON, MASS. 

The Eureka Clip 

The iDoat useful article ever invented 
tor the purpose. Indispensable to Law- 
yers. Editors, Students, Bankers, Insur- 
ance Companies and business men gen- 
erally. Book marker and paper clip. 
Does not mutilate the paper. Can be 
used repeatedly. In boxes of 100 for 2Jic. 
'I'D be bad of all booksellers, stationers 
and notion dealers, or by mail on receipt 
of price. Sample card, by mail, free. Man- 
ufactured by Consolidated Safety 
Pin Co., Box 121, Bloomfield, N. J. 




GUYER'S PATENT 

DESULPHURIZING FURNACE. 

Latest, Cheapest and Best. 
Takes the place of Heap 

or Stall Roasting. 
Saves time and money. 
Write for particulars. 
HE\R\ tTT'ltTu, Casilia 514 LIMA, PERU, S. A. 




Thn utiiinst prci 
in urindiiig cuy 
cdiU'S t'(ir Anton 



NEW 

"RIVETT" 

PATENT GRINDERS. 

For particulars an ri catalogue addre: 

FANKLML WATCH TOOL CO., 

Bkiciiton, Boston, Mas.s. 

Wakeis of the Celebrateil " Rivett 
Precision Lathes, 




ACETYLENE GAS AND CARBIDE OF 

Calcium.— All about the new illuminant. its qualities, 
chemistry, pressure of liquefaction, its probable future, 
experiments perfoirEed with it. A most valuable series 
of articles, givinp in complete form the particulars of 
this subject. Details of furnaces for making thf carbide, 
gas generators, gasometers, burners, etc. Contained in 
SCIENTIFIC American Supplement, Nos. 99S, 
1004, 1007, lOl'J, 10I4* 1015, 1016, I03'^, 

io:i5, io:ts, io,i7. io64, io7i, 107*^, las'^, 

loss. 10H4. 10NA, lose. 1104, 11^.24, 1 1 3t£, 

1 1 40 and 1 1 SO. Price 10 cents each, by mail, from 
this office, and all newsdealers. 




LATHES 

FOR 

CuNSMiTHS, Tool 
Makers, Experi- 
mental AND Repair 
Work, etc. 

Send for Illus. Catalog. 
W. F. & Jno. Barnes Co. 
1999 Ruby Street, 
RocKFOBD, III. 



I Adjustable Scriber.^ied'^b 

^ «6 



^— -TTTTianii 



to hold 

^ different ' 

A tools. Made in : 

^ oither size, 50c. 

V 15c. extra. W Catai 



rled and nick- ♦ 

hollow sleeve, ♦ 

with a ^ 

\ clamp- 

--7de- 



Sms^^msmss^^ Tice at each end a 

> in. and 12 in. lengths. Price of a, 

Knife point for pattern makers, T 

.e of Mne Tools free. ^ 



Y 15c. extra. W Catalogue of Fine Tools free. T 

lf."s^ STARRETTg.°r3, Athol, {?.*#.«*-. I 



MACHINES FOR ROLLING 

SCREW 

THREADS. 

Any size up to 1" diameter, 3" 
long. Four sizes of machines. 
Bar" Send for Circulars. 

BIAEE & JOHNSON, 

p. 0. Box 7, Waterbury, Conn. 




If You Want the Best Lathe and Drill 




CHUCKS 




BUY 

WESTCOTT'S 

Strongest 
Grip, (Great- 
est Capacity 
and lytirahil- 
ity, Cheap and Accurate. 

Westcott Chuck Co., Oneida, X. Y., TJ, S. A. 

Ask for catalogue in English, French, Spanish or German, 
KiHST Prize at Colit.mbian Expokition, 1893. 



12-inch Pipe cut off and 
Threaded with ease by one 
man and a 

KORBES 

PATENT DIE STOCK, 

Smaller sizes proportionately 
easy. Send for Catalogue. 
THE CURTIS »fe CURTIS CO., 
6 Garden Street. Bridgeport, Conn. 




There is never any question 
about the quality of a 

B. F. BARNES 
UPRIGHT DRILL. 

The tool here illustrated is our 20-inch 
Drill, and we guarantee it to drill up to 
1 inch in steel and ]J4 incli in cast iron 
al a good eait and w'thout strain. We 
build larger sizes and will be glad to 
pend full data on our entire line to 
interested people. 
B. F. BAKNEB CO., Rockfard, III. 




Fire-escape, J. A. Shiiping 66J),585 

Kire-escapc, S. II. Trtunaiihauser <i65,707 

Fire-escapes, etc., balcony for, A. Kuhl.... <i(J5,53.'I 
Fire-protective apparatu.s, E. J. McCormick 605,616 
Fireproof floor construction, M. J. O'Meara 

(reissue) 11,882 

Flag-holder, R. P. Downey 665,672 

Flowers, receptacle for cultivating and pre- 
serving, A. B. Boggs 665,502 

Flue-cleaner, S. H. Peek 668,462 

Flue-cleaner, T. J. Rossell 665,550 

Fluid-pressure brake, M. W. Hibbard, 

665,686, 665,687 
Fluid-pressure regulator, E. M. Hewlett.... 665,4.'i7 

Flux-ft^eding device, C. W. Sleeper 665,477 

Folding box, Z. B. Wel)b 665,556, 665,557 

Folding chair, L. S. White 605,493 

Folding taiac, S. M. Snook 665,761 

Forge, J. F. Wlnchell 665,649 

Furnace, J. F. Broadbent 665,851 

Furnace, B. Talbot 665,621 

Furnace-grate, J. R. George 665,675 

Furnace or similar door, W. E. Stoeffler.... 665,484 

Game, checker-board, C. Buttgenbach 665,505 

Game-register, W. Graham 665,429 

Garment-fastening, C. H. Smith 665,479 

Garment-waist closure, E. Goodman 665,518 

Garter, J. Gump 665,430 

Gas-engine, L. H. Solomon 665,665 

Gas-generating apparatus, C. M. Kemp 665,568 

Gas generator, acetylene, Kautny & Lotz... 665,442 
Gas generator, acetylene, P. L. Linehan.... 665,745 
Gas generator, acetylene, G. P. Washburn. 665,491 

Gas generator, wood, D. H. Ilogue 665,853 

Gas-producer, E. J. Duff 665,730 

Gasolene-burner, H. B. Cary 665,670 

Gearing, changeable, A. Brady 665,594 

Gearing, reversiUR, P. B. Belches 665,824 

Glass articles, machine for grinding, F. A. 

Hubbuch 665,786 

Gold-saving apparatus, I•^ J. Drake 665,773 

Governor, speed, C. F. Sleigh 065,552 

Graphophone-record case, G. Topham 665,813 

Graphophone-reproducer, W. Hart 665,601 

Gun, single-trigger double-barrel, C. E. 

Goodwill 665,034 

Hair-receiver, C. Streiff 065,703 

Hame-fastener, F. Gahm 605,425 

Hammer, pneumatic, J. Beche, Jr 605,504 

Harrow, W. M. Baker 665,721 

Harrow, W. L. Oran 66.5,751 

Harvester-reel, A. W. Dawson 665,411 

Harvester tedder attachment, W. H. Mc- 

Elree 665,750 

Hat and umbrella rack, J. M. Alexander. . . . 665,846 

Hat-bag, K. Phillips 605,464 

Heating system, sti-am, C. G. Darrach 665,770 

Hinge, storm-window, J. H. Pease 665,752 

Hobby-horse, E. M. Warffuel 065,555 

Hoist level-indicator, C. E. Anderson 005,821 

Hoisting and dumping apparatus, 0. A. 

Morris 005,574 

Holder, G. Hecker 005,739 

Hoop-stock equalizing, lapping, and pointing 

machine, automatic, G. A. Ensign 005,732 

Hooping machine, barrel. Palmer & Langlotz 065,401 

Horse-boot, W. G. Johnson 065,5;I0 

Horseshoe-calk, C. Staley 605,482 

Horseshoe-calk, Taggart & Baynes 065,485 

Hose-couplings, tool f.r tightening and se- 
curing, J. F. Sargent Jr 605,803 

Hot-air apparatus, G. B. Fraley 605,673 

Hub, Interchangeable, Little & Janney 665,509 

Ice-tongs, O. J. Rankin 005,549 

Index-tab, C. V. Henkel 005,526 

Inking apparatus, J. N. P. Cramer 665,407 

Insulated wire, machine for restoring, J. B. 

Fleming 605,421 

Internal-combustion motor, C. F. Bergmaiin 065,849 
Iridium, apparatus for melting, Arineny & 

Marion 065,717 

Ironing-machine pressure-roll, H. E. Smith. 665,806 

Ironing-table, H. C. Buch 665,728 

Jar covers, devise for straightening can, 

A. Geeck 665,517 

Jar or bottle closure, C. M. Higgins 665,4:J8 

Journal, lubricating, Woolf & Irwln 605,768 

Kiln, W. P. Grath 605,635 

Knob, J. W. Lawson 005,534 

Lacing-hook, shoe, W, Finch 605,775 

Ladder-brace, M. P. Hay ward 665,780 

Ladle, F. Baldt 605,499 

Lamp an* ventilator, street, W. S. Wandell. 685,817 

Lamp, flash, W. B. Bunnell 665,504 

Lamp globe-holdel., arc, R. Fleming 665,422 

Lamp-socket, H. R. Sargent 665,582 

Lamp-socket, H. C. Wirt 065,494 

Lamp-terminal, G. B. Painter 605,459 

Lamp-ventilating device, Dudley & Vogt.... 665,513 
Last-block fastener, Warburton & Redifer.. 665,818 

Lathe, R. Schmidt 665,474 

Leather-staking machine, H. Roeske 665,469 

Ledger, F. Peters 605,694 

Leg, artificial, L. E. Hullinger 665,529 

Leg-holder for use in lithotomy, W. W. Dean 665,771 

Lifting-jack wheel-clamp, W. Dunning 665,413 

Lining, J. B. D'Homergue 665,828 

Liquid-delivery apparatus, check-controlled, 

H. Feldmeier 665,560 

Lock, A. L. Diffendaffer 665,772 

Loom, A. Gartner 665,074 

Loom, H. W. Wymaii 065,559, 665,845 

Loom jacquard attachment, A. Pivetz 665,753 

Loom pile-wire, A. F. McCollum 605,577 

Loom stop-motion, H. W. Wyman 665,624 

Loom warp stop mechanism, H. Wyman... 665,713 

Loom warp stop-motion, J. C. Bryan 665,401 

Loom warp stop-motion, H. Wyman 665,591 

Malt, preparing, P. Vollmann 665,489 

Mandolin-shell mold, G. A. Fullerton 665,633 

Mangle, G. G. Place 605,548 

Mangle, Place & Rosback 005,545 

Mantle-support, J. Irons 005,742 

Measuring instrument, electrical, L. B. At- 
kinson 065,007 

Measuring instrument, electrical, C. Olivetti 665,798 

Mechanical movement, R. B. Lucas 665,612 

Medicinal bath-cabinet, F. B. Ryan 065,756 

Merry-go-round, cycle, L. Barto 665,393 

Metallic wheel and bearing therefor, J. T. 

McOabe 665,643 

Milk-can, E. M. Peacock 665,837 

Mine, cage-chair, Beck & Cayiior 605,823 

Miter-box, J. Page 005,093 

Mold-forming means, Rufe & Trub 665,802 

Mortising and tenoning machine, I. Lightiler 005,791 
Mower or reaper cutting apparatus, spring- 
cap for, H. L. Hopkins 665,527 

Nitrocellulose, increasing stability, of. Luck 

& Cross 665,792 

Nut-lock, T. MatheiiT 665,793 

Oil-burner, H. F. & B. E. Forney 005,516 

Oil-extractor, II. Ten Winkel 065,841 

Ores, treating snlfid, II. F. Kirkpatrick- 

I'icard 665,744 

Oven, baker's, J. Schweitzer 665,475 

Oven, baker's, A. T. Simpkins 605,697 

Packing, joint, H. Kirehhoff 665,787 

Packing, throttle-stem, R. E. McCuen 065,542 

Pad-clip, P. W. Beech 665,724 

Padlock, J. L. Crandall 665,630 

Pail attachmiMit, adjustable milk, C. S. 

Harmseii 665,433 

Painting designs on surfaces, E. S. Martin. 665,747 

Paper box, C. Engberg 665,731 

Paper, machine for mainifacturlng carbon- 
coated, F. W. Weeks 665,844 

Paper-making machiller^■, lifting device for 

press-rolls of, T. IL Savery 665,473 

Paper-making machinerv, lifting device for 

rolls of, T. H. Savery 6«),472 

Paper, manifold, F. W. Weeks 665,622 

Paper with carbon, machine for coating, F. 

W. Weeks 665,648 

Peat for fuel, etc, relating to dr.ving and 

condensing, E. Springborii 66.5,619 

Pencil-sharpener, V. J. .Schretter 665,759 

Pendant for gas, electric, oil, or other 

lights, H. Hateley 665,057 

Pens, machinerv for grinding steel or other 

metallic, Ketley & Wigley 065,061 

Perfecting-press, 0. P. Feiiner 665,415 

Photographi<' films, apparatus for develop- 
ing, M. B. Fetscher 665,599 

Photographic-roll holder, .L A. Mosher 605,091 

Pin-wheel, W. J. Booth 665,850 

Planter attachment, rorn, .T. Tannehill 605,587 

Planter nnini'r-valvi', corn, J. C. Tnnnicliff. 6P)S,708 
Pole neck-voke stop, vehicle, A. F. Keeter. 665,531 

Postal device, II. B. Myers 605,796 

Postal tube, S. Lynn 065,663 

Potassium hvdroxid, milking, II. Pri'Cht.... 665,617 
Potato cutter, .seed, Chr.vsler & Mills 665,509 

{Continued on page Mi) 
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In the Pay 
Envelope 



\ThaVi where our education 
affects you. 

We teach viechanics (he theory 

of their work; help misplaced pro- 

ple to change their work; enable 

youno people to support themselves 

while learning a profession. 

250,000 studentH and graduates in Meehaniral, 

Electrical, Steam nnil Civil EnKinOf rlni;, Arcliitvclure, 
Telegraiiby, Stono^raiihj. Bnok-kpepln^, I'Ic. Write for 

Circular and mention subject in which interested, 

INTERNATIO\lL CORRESPONDEME SCHOOLS, 

Established 1891. Capital $1,500,000. 

Box 94s Bcranton, Pa. 



ELECTRICAL ENGINEERING 
TAUGHT BY MAIL. 

Write for our Free Illustrated Bonk. 
•*CAN I BECOME AN ELEC- 
TRICAL ENGINEER?'' 



wv 



t.-a<'h Kir.'! 



■:.l Kn-fiiirerii.ir. Kl.-.liir l.i;.'iilii,v'. 
KltTtriL- RiilUv;ty>^. M.-,hanir:,l Kn-iiift- rill-. Stt^am K.i-i- 
netTiiifT, Mr.']i:iiiical Drawiii^r- ;'l v..nr \\"\w l.v ki:uI. 
institute iii.tors^il liv 'I'lu's. A. Kiiison imtl ..llitrs. 
ELECTKICAL K\4il\EKK l>sTITl TK 
Dept. A, 240.:i4'^ \\ . a.Sd St.. New V«rk. 




LEARN 
TO WRITE 

ADVERTISEMENTS 



;»i SlIM'TKfS :i flay in tlie study ..f 
idvenisiii^' «ili fit ynu for $i!5 to $;'iU 
;ier week |ii)sitioii. tiiiployed gr:i(lii- 
ites (inivc it. Wetemdi every |irac- 
ical f.»iriiic Ijy mail. Writ-- fo>- 

, uulP>ueJyt^. PAGE-DAVIS CO. 

ISuite '^0, 167 Adams St. Chicag'^ 



TheB(isiness^Ian*sM:iji'u/,irie 

SYSTEIW 

ICsplaiiis fully, with ehbo- 
i-jiit; illustrations, ih.' meth- 
ods actually in ust liy suc- 
cfssful business and profes- 
sional men. Tri;ir four 
months' suliscrijititm for 
eiifht 'J-oeiit slainjis. 

Shaw-Walker, "Jt-S. 

Write forcat.ot.ard svstems 




VOLNEY W. MASON & CO., 

Friction Pulleys, Glutches& Elevators 



PROVIDENCE, R. 



!««.:• 



?8u USE GRINDSTONES P 

It so we can suppiv you. Aii sizes? 
iiioiiiircd and 11 iiiiiiiiMiied. always 
kepi in stock. iienieiiDer, we make a 
specialtyot8eleciinKf*t(ine.-« for all spe- 
cial purposes. TW Auk for <-<itiiUi<iitf' 

The C1..EVEL,AXD i^TONE CO, 

2d Floor, Wilshlre. Cleveland, 0. 




IkWi PorlaUe Eleclri: Conveyor 

For Loading Ships from Docks and Warehouses 

savinK over 50 percent in tin.e of loading. By means 
of this portable ship and warehouse Convtiyor, any sack 
orpackagecargo, that can bfc handled inasUjiir, can he 
put aboard ship as fast as it can be stowed an<l in an 
unbroken condition. 

By means of this Electric Conveyor, flour, giaiii, 
sackedEoods, etc.. can be delivered at, the hatch ai the 
rate of 4.1)00 sacks per houi-; and it dues away with all 
staging and hoisting. 

Correspondence witn ship, warehouse and sTevpdnr- 
inti tirrns soUcited, when pbotoi^ and a full description 
of the invention will be forwarded 

Address Capt. W. L.. McCABE, Stevedore, 

Tacoina or Seattle* Washington. 



LET US START YOU! %^o°.%°3 

Cold, Silver, Nickel and Uetal 

Plating. At home or traveting, t&kiog 

orders, using and selling Prof. Gra j' 

\ Machlnea. Plates Watchea, Jewelry, 

Tableware, Bicycles, allmetal goods. No 

Expertenee. Heavy plate. New methods. 

' We do plating, manufacture outfits, all 

. lizes. Guaranteed. Only outQtacomptete, 

I all tools, lathes, material, etc., ready for 

^ ,^work. We teach you, furnish serreia, 

r^rmnlasfVee. Write today. Pamphlet, samples, etc. FREE. 
P. GBAY A: CO., Platlns Work», CINCINNATI, O. 




THE SANITARY STILL 

L your kitchen stove furnishes 
plenty of distilled aerated water at 
trifling cost. Simple as a tea kettle. 
' Hon. HILARY A. HER- 
BERT, Ex-Secretary of the Navv, 
writes: " The Sanitary Still has been 
used with success in my family, and 
I consider that the use I have made 
of it shows that it will afford a good 
supply of absolutely pure water tor 
drinking and cooking purposes.'- 
The Sanitary Still used in the 

, ^^^ WHITE IIOUSE. Highest 

Write tor booklet, award at Pariw Exposition. 
CUPRIGRAPH CO., 1^ N Green Street, Chicago. 




|lo Onleis Exptf 

during the holiday season, but we have found it 
good business policy to advertise in all seasons, 
for through our advertising we tind investors wlio 
desiie to secure the unusual profits realized by 
investments in legitimate worlting mines, and by 
continuous advertising they tind us. 

The New Year's Dividends 

disbursed by our house as financial agents for 
the several mining companies we represent anrl 
whose stock we have recomm-ijniied to our cii.s- 
tomers, required the drawing and mailing of 
over 1,500 separate drafts ami iiioney 
orders, distributed in everv State of the 
Union, and we have never yet had a 
single dissatisfied investor or customer. 

Our Combination Order Plan 

divides the investment among several companies, 
diviiiend payers and first issues, at the grountl- 
floor inaugural prices, thus <ibviatinir risk of loss 
and insuring regular interest, maximu-n prolts 
and security of principal to the investor. 

If interepitted in lai'ge and unusual profits 
—regular interest and se<'ni'ity of priuciital 
—send for our Booklet!^ of paying mines, 
combination oi'der blank, latest Reports 
and fnll particulars, that will trive you 
interesting and profitable information on 
your iiivestnicuts for the coming year. 

DOUGLAS, LACEV & CO., 

Bankers & Brokers, Mining Stock Exclusively, 

66 Bi'oadway - 1 7 New St., New York. 

BRANCHES: 

CLBVETjAND :— '■ The Ciiyahoeu " BuiltilnE. 
PHILADF.I-l'HIA : ■■Tlip Bet7, ' BulldinB. 
BOSTON : -•• Tbp Iiit ernational Trust Co." Building. 
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Truck, l.iinel. lO. .SeliiioIIbiiclier dir..,™,! 

Tiibe-eiitti.r, II. Oril (l(r..,'.7s 

Turbine, stelim. II. (leiseldli r (1(1,".. (Kid 

T\ pe, er.vntogriipliic. .1. Bnriy (Ki,"..4d2 

Tvpe-settiiiR miuliine, I'. P. Cox (Kr.. 4(1(1 

T.\'p<.-\vritel' desk, M. .1. Iliiff-'iir (ld.">.«7s 

Tvpe-writiliB iniirliiiie. ('. miiott d(l,'..774 

Ppsettilia-press, R. (1. Heker (l(r>,720 

Villv.,, W. I;. ('use (1(1. ...".:!,'•, 

Vulvi' Kille, \V. Cl ill^- I>(r.,"il2 

Vulve foi- wiiler-tniiks, tloiit. ,1. Slorrisoii . . . 11(1.".. 7!1,". 

Viilve Beiir, (lit-. .11', R Ilurdie (1(1;",„",24 

Vulve, tunk outlet, ('. Birker.v 11(1.",. .'1!),". 

Vnlve ol' engines. operutiiiB iiieeliiiiiisni for 

evliiiiier relief. ('. M Keliip (Kt"..(l4() 

Vehicle biuke-lever. roud, P. .\. I'.roke (Kl.-..,-.(l.'l 

Vehii le eleetric liruke. .1. N. Muhone.v- Ild',.4.-«l 

Vehii le. motor. 11. Coiirleeii (Kl". 

Vehieli,. motor. W. (). Wortli Illi.",.4'.l7 

Vehicle. sillBle-ulieel. M. R. I leU tlierl.V ('.(1.".,4:14 

\'(Midi]]B mid currier uppurutiis foi. store- 

servic... .J. Ii. lliird (K»,R:iO 

Veiitilutoc. .T. II. Ciirrieo (l(li",,r)07 

\'essel. II. W. Woolbeit (jrtu.TO? 

\'iolin. pi R. Mi-Bii (l(l,->.d*tll 

Vise, conibinution. P. Hn.uiU Us (iia.SflS 

\'otiiis-iniichiiie, .\. H. Hurt (•.IW.7.S<i 

\'ulc:lllizi'r. .1. MllKirellbiil-B (;('..1..".7." 

Wurpstop iiioti h.leclor. .1. 11. Wolsei- 

(,t ul Cl>.-.4!).-, 

Wuler-closels. etc.. tliishim;-tuiik for, S. ('. 

( 'iirroll (!d.-,.s2.". 

Wuter-piiiifviny: uppurutiis. (', I.. Kemiicott. (1(1."., (Kid 

Wiiter.tiibe boiler. II. M. Piti-v (1( '.,".,. ".!.'-. 

\V1 1 pivot stiiiiliirc. vi4iicli,, .T. I'. Muc- 

I.euni dd,-.,.S.'i.'l 

Wlletstoiie-mukillir llliichiiie. I. Reit-,! (l('..-.,4(ld 

Whimetreediook. .7. \V. Chumbeis llll.-.,769 

Windmill, .1. P. P. PluiK (i(i.-.,420 

■n-iiidmill, ('. P. Priteliuril lld.-.,838 

■SVindmill, W. R. .Suvukc (ld.'-.,S04 

Willdow-cleuiiiiiB uppurilliis. II. ('riiiiip (Id."., 409 

Wire-Poiliiijr miuhiiie, C .7. .lohnson (K-,.'',.fi.TO 

Wire-stuv-twistiiiB ilevice. Biiflihum iV: Vun 

Riper (K].'i.72fl 

Woodd.iirniiiL' fmiiiice, K. H. 71lienefehl r,(l.'-.,440 

Vuriis, threuils, etc.. imparting silkv luster 

to. P. Ilebeileiu (id',, 080 

Yoke center, ne.k, O. W. McDonald (id,'j,T40 

DESIGNS. 

Bull-ulid-socket fusteliers, socket-piece for, 

\V. B. H. I).,\\ se .'l:!,.SS4 

Bed-friime conier-iroii, P. B. Roiiiiev :i:',.86e 

Belt, .s. nresnei- .'l:!..8nS 

Belt. L. .Sundeis :l:i..S!)4 lo .'i:i,8<>6 

Biovrle hid.. W. S. (lubeliiiuii •'l'i..S70 

Broom-shield. 17. \V. 17..ils:<> :l'l.S(5,S 

Pail or box, P. T. 7vi <d.v :i:!.8m 

Cusket-Iowt^riug frame, .7. BomBurdller ;l;j,869 
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50 YEARS' 
EXPERIENCE 




' HOW TO MAKE AN ELECTRICAL 
Furnace for Amateur's Use.— 'J'he utilization of llO viilt 
eleetric circuitsf or small furnace work. By N. Monroe 
Hopkins. Tbi8 valuable article is accompanied by de- 
tailed working drawings on a large scale, and tbe fur- 
nace can he mude by any amateur who is versed in tbe 
use of tools. Tbis article is contained in SciknttfK' 
A.MKKiCAN Slil'PLKMENT No. 118'i. Price 1(1 cents. 
For sale by Munn & Co., ^'>l Broadway, New York City, 
or by any bookseller or newsdealer. 



Trade Marks 
Designs 
Copyrights 4c. 

Anyone semiiiii: a skettdi and description may 
quickly ascertain our opiiiinn free whether an 
invention IS prot.iibly patentable. ('<,iiiiiiimica. 
tions strictly contidential. Handbi.i.k on Patents 
sent tree. (lUlesT agency for securing patents. 

Putents taken tbrougb Munn \ Co. receive 
spi'ci<d m)tice. without cbarge, in the 

Scientific Hmcricam 

A handsomely illustrated weekly. T<arj.'e.'*t cir- 
culiituui iif any scientific lournii). Terms. $8 a 
year: four months, jl. 8old by all newsdealers. 

&Co.36'Broadwa,.NewYork 

Branch Office. 625 ¥ St.. Washington, D. C. 



FERRY'S 



You 
kouM' what 
you're plautiug 
when you plant 
Ferry's St;cds. If you 
buy cheap seeds you can't 
be sure. Take no chances — 
get Ferry's. Dealers every- 
where sell them. Write 
for 1901 Seed Annual- 
mailed free. 

D. M. FERRY & CO., 
Detroit, Mich. 



ARCHITECTURAL 
VOLUMES ^ ^ 

Bound volumes of the Building ICdition of the Scientific Amer- 
ICAX for igoo are now ready for delivery. Beautifully printed 
perspectives and floor plans of manj' houses of a wide range of 
architecture and cost ; also a large number of cvits of handsomely 
furnished and decorated interiors, combine to make these vol- 
uiiies of great value to those interested in the subject. The 
semi-annual volumes are $2.00 each : yearly voKimes, $3.50 each. 

MUNN & CO., Publishers, scientific American Office, 361 B'way, New York. 




$50 A Week 

And Expenses Made By Live 
Agents Selling 

THE ACORN LAMP 

Underneath & overhead generators. 

MAKES ITS OWN GAS 

At a Cost of Oae Cent for Tea Hours. 




Ulvfs lleltt-r Hnil Brighter l.lghl Than 
EleclrieUy, A b.so lately safe. No smell, 
notiouble. Imior.-iedand approved by 
Fire Insuiaiiee Underwriters, Made 
in 25 different styles. Prices from 
$1,00 up. They sell on sigrht to stores 
and lain i lies. Ouai-anteed to ^ive 
satisl'a<-tion. We hare agents wlio 
are selling 10 to 20 lamps per day. 

It'N» wonder. Oataloprue f ree. Write 
lor Lernis to agents. 

ACORN BRASS WORKS, 

Oept., 10, Chicago, Ills. 





Hawkins' "Aids" to Engineer's 
Examinations, with questions 
and answers. r>HxiJ^. leather, jiilt 
edtres. t-'old titles, i^'ontains all 
intorijiatifin needed tooblainan 
entriiieer'.H license. $2. postpaid. 
TllEl). AI, DKl. & CO.. (13 Fifth 
Ave., cor. ISth St., New York. 



PALMER BROS., 



PALMER Stationary 1 
and Marine Gasolhie V.n- ' 
tiines and Tiaunches. Motoi- [ 

KiiKlnes. I 

S:^' Send for CataloR. 
- MIAM!!*, CONN. I 



200 



Egg Incubator 

For $12.00. 

The simplest, most perfect incubator made 
In the world. This is a new one at a remark- 
ably low price. It is an cnlarj,a'ment of the 



WOODEN 

and made as thoroughly 
good as any incubator on the 
market. It will hatch every 
fertile egg put in it and 
stand up to regular usage 
as well as the most costly. 
Write for free catalogue. 

GEO. H.STAHL.Quincy.lll. 





GASand GASOLINE ENGINES. HtrllllL 

HIGHEST GRADE ENGINES FOR ALL POWER PURPOSES. ' 

uartfest Exclusive Gas Engine Factory in America. 

Engines held in stock in principal cities for quick delivery. V 
SEND FOIt OIK NFW IM-T'STKATED CATAI.OUT E 5. 
FOOS CAS ENGINE CO., Station A, SpringfICLD. O 





©1901 SCIENTIFIC AMERICAN, INC. 



January 19, 1901. 



^tknixtit ^mmcm. 
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Ualuable^ Books! 

* * * 

EXPERIMENTAL SCIENCE. 

By GEORGK M. HOi'KINS. 

This is a book full of 
interest and value lor 
Teachers, Students 
and others who desire 
to impart or obtain a 
practical knowledge of 
Physics, ihis splendid 
work gives young and 
old snmething worthy 
of thought. It has in- 
fluenced thousands of 
men in the choice of a 
career. It will give any- 
one, young or old, in- 
formation Lhat will en- 
able him to compre- 
hend the great im 
provements of the d i> 
It furnishes sug^ies 
tioiis for hours of m 
structive recreation 

20th edition. Kevi^ed and enlaujed. 911 pafjes. 820 
ill lis. Klegantiy bound in cloth. Price, by mail, post- 
paid. S4. 00; Half Morocco, S5.00. 



THE SCIENTIFIC AMERICAN 

Cyclopedia of Receipts, 

Notes and Queries. 

Edited by ALBERT A. HOPKINS. 

12,500 Receipts. 735 Pages. 

This splend id 
work contains a 
careful compila- 
tion of the most 
useful Receipts 
and Replies given 
in the Notes and 
Queries of corre- 
spondents as pub- 
lished in the St'i- 
KXTIFIC Amfiu- 
CAN during the 
past fifty years ; 
together \^■ i th 
many valuable 
and important iid- 
tiitious. O V e I" 
1 '1,000 selected 
Receipt-^ ain here 
collected; nearly 
every hraiu-li of 
the useful ai-ta be- 
ing reiiresented, 
It is by fm- tlie 
moMt comprehen- 
sive volume of the 
kind e\er placed 
before the public. 

Price $5 in cloth; §6 in sheep; S«.->0 in halt mo- 
rocco; postpaid. 






AN AMERICAN BOOK OM 

Horseless Vehicles, Automobiles 
and Motor Cycles. 

Operated by Steam. Hydro-rarlion, Electric and 
Pneumatic Motors. 

ByQAKDNBSt D. HISCOX, M. E. 

Author of " Gan, Gu.olene and 4HI Vupor KiitsinOM," 

and '* Mccliaiiieal Movements, l>evk.c'i* 

mid Appliances." 

Price $3.00 Postpaid. 

This work is written on a broad basis, and comnrises 
in its scope a full illustrated description witn details of 
tbe progress and manufacturing advance ot one of the 
most, important innovations of the times, contr-lbuting 
t.'; the pleasure and business convenience ot mankind. 

The inake-upand management of Automobile \ ehioles 
of all kinds is liberally treated, and in a way that will be 
appreciated by those who are reaching out for abetter 
knowledge of the new era in locomotion. 

The book is up to date and very fully illustrated with 
various types of Horseless rarrlages. Automobiles and 
Motor Cycles, with details of the same. 



Ijarsre 8vo. 



About 400 pages. Very Fnlly 
Illustrated. 




A Complete Electrical Library. 

By Prof. t. o'CONOR SLOANE. 

An inexpensive library 

of the best books on 

Electricity. Put up in a 

neat folding box, as 

shown In cut. b'or the 

student.the amateur, the 

workshop, the electrical 

engineer, schools and 

colleges. Comprising five 

books, as follows: 

Arithmetic of Electricity 
138 pages, . . . $1.00 

Electric Toy Making, 140 
pages ¥l.00 

How to Become a Suc- 
cessful Electn cian, 189 
paEee, $1.00 

Standard Electrical Dic- 
tionary, 682 pages, $3.00 

Electricity Simplified^ 158 Five volumes. 1.300 pagcfi, 
pages. .... $1.00 and over 1*50 illu.'^iraiiom. 
A valuable and indupinsable addition to every library. 
Our Great Special Offer.-We will send prepaid 

the abovetive volumes, handsomely bound in blue cloth, 

with silver l^tering, and incloeed in a neat folding box, 

as shown in the illustration, at the Special Reducert 

Price of $5.00 for the complete set. The regular 

price of the five volumes is $7.00. 



Jk/i A fZir' Stage IHusfons and Scientific Diver- 

A» lAV-llw slons, including Trick Photography. 

This work appeals to 
old and young alike, and 
it is one of the most at- 
tractive holiday books of 
the year. The illusions 
are illustratetl by the 
highest class of engrav- 
ings, and the exposes of 
the tricks are, in many 
cases, furnished by the 
prestidigitateurs t h e m- 
selves. Conjuriiig, large 
stage illusions, flre-eat- 
ing, B w (t r d-8wallowing, 
ventriloquism, nie nta 1 
magic, ancient magic, 
automata, curious toys, 
stage effects, photograph- 
ic tricks, and the projec- 
tion of moving photo- 
graphs are all well de- 
scrioed and illustrated, 
making a handsome vol- 
ume. It is tastefully 
printed and bound. Ac- 
knowledged by the pro- 
fession to be tiie Stand- 
ard Work on Magic. 
By A. A. Hopkins. ofB pages. 420 iilus. Price $!i.30. 




iW" P'ltU Aeecriptlve circulart 
free upon application. 



of ahove books will be mailed 



fork anil viilvf hundlo. wator, 1. N. (Jlauhor 3:>,S01 

Cooks or valves, body fm- sill, J, 11. (.ilaubt-r ;!;i,NJU 
Cream -sepa rati ii's. f a iirot-. socket and wiiidow- 

frame for, LugibUii & Kibide o;i,Hii2 

Cultivator-shovol. I. \V. & \V. II. Li-dbctler. :j;;,.s."..s 
Displaying conihs, clip or rack for, A\'. L. 

aieyer :!:i,,s J;i 

l-'abric, wnvcLi, W. T. Smitli ;!:i,s!)7 

Furnitnro-slandanl, It. V. Eilintt :;:i,.S04, ;::t,.sr>."( 

(iiirmfMit-hook, c. Lei'ii ;;:i,8r>l to :;;t,.sr):: 

Hinge uicnilu'i, 10. ( '. Hoffman :>;>,.s.*tr», ;j;{,.s.".(; 

Indicators. Iioldiug-plale f(n-, C. Durftcl ;;;;,sti.s 

Overshoe, M. 10. Wagoner :i.;,KiH' 

i'apor. wall, H. W'earne :'.:;, .sli.s ti. :'i:;,;nri 

Pipe-hanger, S. F. Stephens ;;.',. SMll 

PnmiJ-baiTcl. II. Walther :'.::,K'>'.) 

Punch-body, ,1. ^V. & C. A. My<-rs .■>;>,857 

.Slioiilder-l)races or pairs i»f snspcLiiIeis, ciui- 

necting-pieco of, II. Sternfeld :!."., 850 

Show-case, .V. A. De Lisle XM,S(>7 

Skates, C. Ciirlson :i;i,HO0 

Stove, gas, E. W. T. Richmond :j;i,872 to ;J:t,K80 

Stove-leg base, J. Smith ot al :W,S88 

Stove or Avarming-oven haLulle, Carter iV- 

Hausfeld :!:t,8K7 

Tablet, M. S. Chatterton :i;i,84il 

rmbrella-ninner, \V. H. (iaskill .'i:i,S47 

\'ohicle body, electric, C. ii. Hiirrows ;i:{,871 

Watch-t'harm and cigar-cutter, .1. P. Uawlings o:;j84.S 



TRADE MARKS. 

Antiseptic, ]>roi»hy lactic, disinfectant, and 

parasiticide, S. L. N'idelet 35,740 

Boff, cnretl, dried, and smoked, Peoch-Xut 

Packing Company ;>5,7;J1 

Beef, tluid, Lieliig's Extract «»f Meat Colu- 

pany ."Ci.'.'J'i 

Itoilor-cleaiising compound, O. liraden 115,745 

Boots and shoes, IJickford & McGibbon ;i5,71u 

P<»ots aiul shoes, Thomas tJ. I'laiit ('o[ni)any . . .'J5,71l 
lV»otR, sluH's, slipiiers, and li-athi'i*, Chick- 

Ihitcliinson Company .■15,712 

Cigarettes, American Tobacco Company ^,72;j 

Cigars ami cigarettes, Sussmann, Bucltmaiin 

& PfeifEer 35,724 

Collars and cuffs, E. W. Marvin 35,70(1 

Dairy products, certain named, Borden's t'oii- 

densed Milk Company :{5,7;!;{ 

Dairy products, pivpui'atioiis for, Virginia 

Cattle Fooil Company 35,734 

Duck, c-ertain named, Farnsworth, lloyt ..\: Cn. .■;5,715 
I''loni', wheat. Imperial Elevator ("ompaiiy . . . '.i'lj'^'.) 
T'ood, certain named, (inerin-Delangreiiier. . . 35,730 

(James, tabic, A. Wasmuth 35,710 

Cinger, glazed, E. lieniicche & Brother 35,72.S 

Hats, Rothschild Brothers 35,TU7, 35,708 

Ilt)Usehold articles, ci-rty in named, ,1. 

Michaels 35,753 

Ice-rhachint'S, portahh', Lapliam & Schroi-der 

Manufacturing Company 35,757 

Insulating niateri;il, linings uf, J. De Long 

& Co :;5,7r.i 

I-auntirv articles, certain iiained, \V. i\: II. 

Walker 35,743 

Leathers, I'ertain named enamel anil ]}atent, 

American lOnauwl Kid Company 35,713 

Liniment, .S. B. Peck 3."),74.S 

Medical eninpuinuls, certain named, R L. 

Crosliv 35,747 

Mineral water, \V. S. Powell ;;5,72n, 35,721 

Oils, etc., essential, E. Ilnrdi & Figli ;'..5,727 

(M'^iuis, Sears, Itoebuck iV Coni|)any 3i>,752 

Plumbers' su|iplies, certain named, 1 leiiry 

McSliane ilanufiK'turing Company 35,750 

Sal-anminniac, Unessler & 1 lasslaclier Clieni- 

ical C..nipan.\- 35,7 42 

Sewing-ni:i<lnnes and aecesstiries, New De- 

niestie .Sewing Machine Coni|)iUiv . ..'»i,7.5."», 35,750 
Sheetings, bleaeliod or brown, .Vtlantic Cot- 

ttui Mills 35,714 

Slioes, F. B. Jenkins & Co 35,7u'J 

Skht and waist hnlders, Safi'ty Skirt Placket 

Companv 35,719 

SiMiff, Iiidepeiideiit Snuff Mills ;;5,73G 

SnaiP. Lus Angeles Soup Cc.nipuiiy . . .3r,,7: i!) to .35,741 

Sua|i, (I. C. Soaii Comiiiuiy 35,738 

Talking-machines, <ei'tain named, Iniversal 

Talking .Mm liine Company 35,754 

Ti'*'th, piireelain. Dentists' .Supply Company.. ;!5,717 
T(»Iiaee<i, chewing and smoking, L'nite<i States 

T'ohacco Company 35,735 

Toilet artii-Ies :\ud i)reparations, i'ertain 

nauu'd, Allen iV; Ihinburys 35,730 

Toilet preparations for teeth and liair and 

IHTftuned s<.ap, Itngei- & (lallet 35,737 

Tooth-pouder or deutrilice, II. Works 35,735 

\'eliiiles, Self-propelled. .American Bicycle 

Ci)ni|iMiiy .35,749 

Wash in ir, scrnl)l)iiii;, an<l ideaning, clieniical 

coinpouiHl for, C. \y. F. <iorrell 3.5,744 

Whisky, I. Trager iV Co ;>5,722 



MUNN & CO., Publishers, 
361 BROADWAY NEW YORK. 



LABELS. 

' Aimuonia-Napthos," for a cleaning liquid, 

J. S. Folsoui 8,054 

' Bella Vista," for cigars, American Jjitho- 

graphic Company 8,032 

' Boss .John,"' for tobacco, F Inzer Brothers 

Tobacco Company 8,U:i7 

' Cabinet No. ],"' ftu* mantles for gas-tixtures, 

M. Shapiro 8,057 

' Caney Creek Btmrbon W'hiskv," for whisky, 

T. Wollstein 8,03!) 

'Chef," for salmon, G. W. Sanborn 8,051 

' Choi<-e .Sugar Corn,"' for canui'd sugar-corn. 

United States Printing Company- 8,045 

'Col. McComas," for cigars, Schmidt & Co.. 8,0:54 
' Dertance Starch," for starch, Magneti<' 

Starcli Manufacturing Conipany 8,0.53 

' Deliglit,*' for cigars, .S(hmi<it iV: Co S,();Mi 

' Her en," for canned goods, I'nited States 

I'rinting Company S,(J4!) 

' Iligli Fl.ver Brand," for caiUH-d c<hii, Inited ■ 

States I'rinting Company 8,()48 

' Kalni Branil Sugar Corn," foi- canneil sugar- 

coi-u, Fnited States I'rinting Company.... S,n4l» 
' Loiil I>andy," lor cigars, Aiiicrican Litho- 
graphic Conipany S,n.31 

' Luscious Canned (Joods,"' for canned goods, 

I'nited States I'rinting Company 8, #50 

' Macaw Sugar Corn."' for canned siigar-coiii. 

United States I'rinting Comiiaiiy 8,044 

' Maiden's Blush Brand," foi- canned sugar- 
corn, United States Printing Company.... 8,042 
' Old Kentucky Home," for wliiskv, \V. P. 

Strader 8,038 

' Pimiacle,"' for Hour, Akin-l-irskine Milling 

Company S,052 

■' Red Cross Fever Cure," foi- a medicine, 

Enr'_'ka Medieine Company 8,0,'S5 

"Red Herbs," for u medicine, C. Lozon 8.u5(; 

■Siesta," for cig.-u's, Schmidt & Co 8,d:;5 

■■ Smok<' the Station Brand," fi>i' <'igars, 

(ieiger & Klein 8,033 

■' The .\merican Cliain Urate Stoker," for fur- 

naci's, F. R. Tibbitts 8,0.5N 

"The Louilon," for candy, London Ctnd'eetion- 

i'vy Company 8,041 

'• The Model Brand," for canned corn, United 

States Printing Companv 8,047 

* Vanilla Cut Loaf Drip," for sirup, Wliitford, 

Bartlett & Co 8,n40 

" Village- Maid Brand," for canned sugar- 

eorn, Uniteil States Printing Company.... 8,04.3 



PRINTS. 

■ A. W. Roth's Rlieumatic and Neuralgic 

Reniedv," for a medicine, A. W. Rotli Si-. 202 

'Andier, " for plaids, .r. .V Mitchell 2;m 

{Jenmin Egg Flak<s," fnr ogg-llakes. Fgg 
Fbdvc Company 2!)1 

' Vounir America." for cotton fabrics, .1. .\. 

Mitclndl 289 



A printed copy of the specification and drawing of 
any patent in the foi-egfdng list, or any patent In 
print issued since lK(i:;, will be furnished froin 
this oflice for 10 cents. In ordering please state 
the name and number of the patent desired, and 
remit to Muun & Co., :iGl Broadway, New York. 

Canadian patents may now be obtained by the in- 
ventors for any of the inventions named in the fore- 
going list, providetl they are simple, at n cost of 
$45 each. If complicat<*d the cost will be a litlle 
more. For full instructions address Munn & Co., 
361 Broadway, New Y«rk. Other foreign patents 
may also be obtained. 



fSTERBRaaKS 

I^IV 150 Varieties. For Sale by all Stationer. 



STEEL PENS 




,, . . _ „ , , „ r> .■ Pens of any Style — fine as a needle 

ISO Varieties. For Sale by all Stationers. or broad as an artist's brush. 

Works. Camden. N. J. THE ESTERBROOK STEEL PEN CO. 26 John St.. New York. 



mUARRICnil PnilVCYnR —Electric Lit;ht and Power Station Equipment, Industrial Railwari. 
nHliniOUn UUniC l Un Overheii.l Oable systems, Coal and Ash OonvBjors, etc., liocentric Shakint/ 
o T ,> .,, .„. .,-:_.,_. .. s, Oliim Shell Buckets, Hreaker IloUs. Picking Tables, HoWft 

For c.italoeue and prices, address the manufacturers. 

48-50 LAKE STREET, CHICAGO, ILL. 



Screens, Roller ScrHHns. Fiev;itors, HoiBting Kii«._. 
Standiird Scales, Howe Oas and Gasoline Engines. 

BORDEN & SELLECK CO., 



SALE OF MOTOR FACTORY, 

RIGHTS AND PLANT. 

The valuable Motor Rights, Factory and Plant lately 
belonging to the Manhattan Oil Motor Companv will be 
sold bv order of the Court of (chancery of New Jersey <ui 
Tuesday. .Ta:iuar>- L^>. I'.Hil, at 2 P. M.. 1..1 tlie premises, 
'M)" Whiton S'reet, .Jersey <''itv, Xew .lersoy, near tbe 
Pacific Avenue Station of the Central Railroad of New 
Jerser. Ileal estati' has thirty city lots Railroad 
switch enters builoinu. The American rights to the 
well known and approved Capffalne Motor. It is adapt- 
ed for all ]K>wer purposes retiuiring ^ to 10 horse power. 
Is automatic and noisele.^s. Uses petroleum gas or gas- 
oline, ('in t)e s'aru'd by anyone, and needs no atten- 
tion. l''act()py completely equipped with high -class 
mfide -n ninchinei-y atid tools. For further particulars 
and permission to inspect propertv, apply to 

< HAKLKW D. THOMPSON. MaMer, 

1 Exchange Place. Jersey City. 

MACHINE tinislied Dynamo Castings, wire for wind- 
ing, book of instruetiona. Church, fi* Dey St., New York. 



QUnP Wanufactiirers' goo<l8 or appliances, of 
OnUt merit, manufactured and sold on roy; " 
Correspondence solicited, fiox 2*^61* Boston, j>li 



royalty. 



MACHINES, Corliss Eii^rines, Brewers' 

and Bottlers' Machinery. THE VILTER 

I Mt-'G. CO., ayj Clinton Street, Milwaukee. Wis. 



Ill AIJTr n —Temporary or permanent situation by a 
fVHIi I uUi fine mechanic accustomed to various 
kinds of tine experimental and model work in eitber 
metal or wood, liave all kinds of liand tools and a screw- 
cutting lathe with various attachments. Manufactur- 
ers or individuals write, h^xperimentalist, Box 773, N. V, 



Vy ANTED-.SUB-1NSPECT0R OF ORDNANCE. 
*^ An examinationof applicants will be held at the 
Navy Yard, Philadelphia. Pa., January 2.S. 1901, for sub- 
insi)ector of ordnance. Office of Inspector of Ordnance, 
Bethlebem Steel Works. South Bethlebeni. Pa., at f5.(4 
per diem. The examination will be rtpeii to all coiners 
who can give evidence of experience iii the kind of 
work for which they seek employment, and who are 
citizens of tbe United <tiitfs. Applicants should have 
an intelligent knowicflge of the ca.sting, forging and 
treatment of steel, and of tlie methods of testing same; 
be able to read and interpret readily mechanical draw- 
ings, and to follow with intelligence tbe machining of 
air material; to detect defects developed in machining 
forpings and castings, and to estimate the effect of 
same; to use witli facility- the finer measuring instru- 
ments, such aa gauges, including star gauge and Vernier 
calipers; to possess such a knowledge of mathematics 
aa will enable him to determine with ease plane areas, 
volumes, weights, and centers of gravitv. He shall 
have a general knowledge of hydraulics and hydrosta- 
tics. Applications will be addressed to the Command- 
ant, Navy Yard, Philadelphia, Pa., and must be de- 
livered to him on or before Tuesilay, January 23. No 
application received after that date will be considered. 
Each applicant will state in his application his name, 
age, residence, citizenship, present occupation and pre- 
vious employment or work done. The applications will 
beaccompanied by evidence of citizenship, and by cer- 
tificates, pieferably from previous employers, aa to 
character, habits of industry and sobriety and skill and 
experience in work of the kind required. 

JOHN D. LONG, Secretary Of the Navy. 
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SEND FOR FREE C ATALOGUE. 

Pralrre State Incubator Co., 1^^ 
Homer Olty, Fa. 




MODEL, exiierimental. tine tool, or ai:y class I. f work 
wanted by fully equipped factory, centrally located in 
]sjew Vork City, expert mechanic^, pstimates given, cor- 
respondence solicited. MODELS, Box 773, New York. 



GRINDING MILLS Bogardua Patent Uni." 

versal Eccentric Mill. Address J. S. & G. F. SIMP- 
SOX, 'ZS Uoduey Street, Brooklyn, N. Y. 



Expert :>loclel Making;. EstabiisbedlHfiT. Wm.Traut- 
man. Proprietor Cliicauo Model Works, Chicago, Til. 179 
B, Madison St. Write for catalogue of Model Supplies. 




AIR AND WAUR TIGHtO I IhOS • 
ANY DIAMETER, ANY DEPTHS 

WILLIAMS MFG CO. KALAMAZOO MICH. 



I Magical Apparatus. 

I Grand End of Century Catalogue, just out, 

over TOO engraving.^, 35c. Parlor Tricks Catalogue, free. 
MARTINKA & CO. Mfra., 4!)3 Sixth Ave., New York. 



NOVELTIES & PATENTED ARTICLES 

Manufactured by Contract. Punching Dies, Special Ma- 
chinery, v.. Konigslow&BrO., 181 Seneca St., Cleveland, O, 



Experimental & Model Work 

Cir. & ailrice free. Wm. (Jar dam &Son.J5-ol Rose St.,N.Y. 



W/" ANTED DRAFTSMEN. AN EXAMINATION OF 
^^ applicants will be held at the Navy Yard. Wash- 
ington, D. C, January 22, 1901, for two 3rd class ship 
drafti^men at f;i.28 per diem, Washington Navy Yard, 
and one 1st class sbip draftsman at $5.62 per dieni, one 
assistant ship draftsman at I4.00per diem. one2nd class 
electrical draftsman at f4.00 per diem, one cartographic 
draftsmjin at $1,600 per annum, three cartographic 
draftsmen at $1,000 per annum. Navy Department. The 
examination will beopentoall comers wliocan give e\ i- 
dence of experience in tliekindof work for which thev 
seek employment, and who are citizens of the United 
StJites. Applicationa will be addressed to the com- 
mandant. Navy V ard, Washington, D. C. and must be 
delivered to him on or bef re Monday, January -'l. No 
application received after that date will be considered. 
Each applicant will state in his application hi.s name, 
age, residence, citizenship, present occupation, and pre- 
vious employment or work done. The applications will 
beaccompanied by evidence of citizenship, and bycer- 
tific'itea. preferably from previous employers, as to 
character, habits of industry and sobriety, and skill and 
experience in work of the kind required. 

JOHN D. LONG, Secretary of the Navy. 

WANTED. -ONE ARCHITECT AND ENGINEER, 
'• One Architectural Draftsman and Engineer and 
One Second-Class Draftsman. An examination of ap- 
plicants will be held at the New York Navy Yard. Janu- 
ary 24, 1901. for one architect and engineer at ^.04 per 
diem, Naval Magaane, lona Island, N. Y., one architec- 
tural draftsman and engineer at $4.4ft per diem. Depart- 
ment of OrdnaiiCe, N ew York Yard, and one second-class 
draftsman at J4.00 per diem, department of Yards and 
Docks. New York Yard. The examination will be open 
to all comers w bo can eiveevidenceof experience in the 
kind of work for which they seek emnlovment, and who 
are citizens of the United States. Applications will be 
addressed to the Commandant. Navy ^'ard, New Yoik. 
and must be delivered to him on t Isefore Wednesday. 
January 23. No application received after that date will 
be considered. Each applicant will state in his applica- 
tion his name, age. residence, citizensh ip, present occu- 
pation, and previous employment or work done. The 
applications will be accompani ed by evidence of citizen- 
ship, and by certificates, preferably from previous em- 
ployers, ;i8 to character, habits of industry and sobriety 
andskill and experience in work of the kind required. . 
JOHN D. L(}NG, Secretary of the Navy. 



FOR SALE.- 



D.L.HOLDEN 

c 14 SouthBroadSI. Philadelphia Pa. 

Regealeo ice machines 

SEE FIRST PAGE SCIENTIFIC AMERICAN StPT. 2 . I 899 . 



gfk ^^ _ ■% A Send UB your addrea, 

^^ ^^^^ fiirnisiti the work and teiich you free, you work in 
the locality where you live. Send us your address and we will 
explain the l)usiaes8 fully, remember we guarantee a clear profit 
Of t;i for every day's work.absolutely sure. Write atorue 

ttOllL BANLFACTIKINU CO., Bux354, Detroit, Hieh: 



Machine Shop, brass and iron foundry 
not large, hut well equipped. Present 
owners not active nor conversant with the business. A 
thoroughly capable man who would know what and how 
to manufacture, with some capital, can buy this plant 
on very easy terms. Address 
WATEltTOWN DIFii, CO., Watertown, Wis. 



lUnnFK ^ EXPERIMENTAL WORK. 

IiIUULLO Inventions developed. Special Machinery. 
E. V. BAILLARD, Fox BIdg.. Franklin Square. New York. 



1^^^^, ^^^^ 



TYPE WHEELS. MODELS fc. EXPERIMENTAL WORK. SMALL hWCHitlERT 
NO VELTIES fc ETC. NEW VP R J^ STEHCIL WaRK8 lOD NASSAU BT N.Y. 



D'AMOUR & LITTLEDAt^ MACHINE CI 

I30 WORTH ST.. NEW YORK 



PATTERN AND MODEL MAKERa. 




By EDWARD W. BYRN, A.M. 

I^arge Octavo, 4S0 pacfes, 300 illustrations. Price $3.00. Half red morocco, gilt top, $4.00. 
IJy mail, postpaid, to any country in the world. 

Tiiic ]ic\v volume, which worthily celebrates the close of the 
century, a.s far a.s the art.s and sciences are concerned, has been 
met with the warmest prai.'^c by both reviewers and readers. The 
book is scholarly and interesting, and records and describes all the 
more important developments of the useful arts which character, 
izc the period. In a chronological table mention is made of prac- 
tically every great event during the century. An illustrated pro- 
spectus will be sent to any address on application. 

The following arc brief extracts from the manj' revicw.s, and 
give some idea of how the book has been received : 

''Tut: ExfiiXKEit "' of London, says. "In this vi'lume. which is nicely 
printed and well gotten up. tlie author has attempted a heavy 
tasU and hascarrifni it oui in a piiuseworthy fasbion. There is 
hardly an invention or an impr*)Vfiment made during the cen- 
tury of which notice of some sort is not made." 

"The Bhooki.yn Ka(;i.i; " savj*. '■ Kvery student who desires to be 
well iiiffirmeii on the subjectofinventionoitobe familiar with 
the genius that has made the nineteenth the crown of tlie cen- 
turies, will be sure to want access to this volume. * * ' Mr. 
Byrn deals with his subject in a masterly manner." 

" The Railway and Bngtneering Review " says. "The book is well 

written and interesting, and presents in a creditable form ibc 

_, - great scientific and engineering achievements of the century " 

■ '^^^^ "Amertcan Machinist" says. "It gives rational descriptions of the 

r>rinciples of the inventions included. Many, wo fancy, wlio 

have been unable to keep up with the bewildering progress 

of science in re<ient year> as published by the periodical pres.-* 

't many recent discoveries tliat tlu-y need." 

"THE Railway Age" says, '"J'his review of inventions wbicli have had their inception and development 
within the nineteenth century is Viiy timely and appears to be a complete review of the subjects 
intciide,1 to be covered." 

Hvery render oT the Scikntii'IC Ami-:rican shovild possess a copy of this iini<(ne and timely publication, 

MUNN &> CO., Publishers, scientific American Office, 361 B'way, New York. 




will firul here just ilie concise rcaunii 
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IMSPKTIOHS 



AND 

raSURANCB 
AGAINST- LOSS 

OR. 

DAMAGE 

TO 

PRDPERTV 

AXD 

LOSS-OP- ure 

AND 

INJUIW 
TO-PERSONS 
CAUSED-By 



STE^BOlIIR-KPLOSIOTiS 



J-n-AUBM-PRESSERr 'VB-RUHKUll-VllzPRESIDEHr 

. J-IMtlEtUEE-SeCRKHBy T-BrALLB{-2^CE.E(!ESUieKt_ 

t lLMHAlNBaiL TREAE. UMlDDLEBROOK-AstfrStnl! 



You Can Depend 
Upon It 

There are no im- 
perf e ctioB a 01 
faulty stock in any 
part of the 

WINTON 
MOTOR 
CARRIAGE 

It is built of tlie 
^^ finest materials by 
^^ the highest sl^illed 

rrice »l,^uu. worlonen. It re- 

presents the greatest excellence in all details of con- 
struction. Cataiop describing the new 1?01 models for 
the a^l^ing. 
THE WINTON MOTOR CARRIAGE CO., Cleveland. Ohio. 




WALRATH 



CAS & GASOLINE 

From 4 to 200 H. P. Made in one, two, three and four cylinder type. T»ie 
gas engine that holda a voltmeter as close aa an automatic steamengine. 
Adapted to all power purposes. stati..nary or portable, and especially 
well qualified for electric liphting (Juaranteed to produce a flrst-class 
commercial light without the aid of countftrshafts or massive fly-wheels. 
Neat in design, simple in construction, economical in operation, self- 
lubricating, ali parts interchanireable and accessible. Send for catalog "S. " 

Marinette Iron Works Mfg. Co., Marinette, Wis., U. S. A. 

G. F. Wheelek, General Sales Agent, Chicago oflBce, 301 Fisher B'ld'g. 



New Microscope for Nature Study 

and for use in the Examination of OreB» 
metals, Wools, Fibre, etc. 

ueen Acme No. 6 nS.o'b?e"cregTv'. 

ing power of about UO diameters, 1 set of 
12 prepared sliiJes of insect pari-s and other 
interesting specimens, all in case, $16.00 
t^" Ask your ne rest Optician for it. 
QUEEN St. CO., Inc. 
Optical and Scientific Instrument Works. 
101 Chestnut ^., Phila., I'a. 
Write for Circular, 59 Fifth Ave., New York. 





No Noise, No Odor, 
-^^.No Vibration. ^^^ 

You cannot make an 
automobile too good. 
If you want a carriage 
to run every day, buy 
the best, our lUDl mod- 
el. Handsome, sim- 
ple in construction, 
and easily managed 
Especially adapted 
for InnK trips over 
country loads. 
Write for cata- 
logue describing , 
our pasoline sys- , 
tem, and one, 
two and three 
seated carriages. 

THE HAYNES-APPERSON COT, - KOKOMO. INDIANA. 




"PERFECT BRAND" 
Asphalt Ready Roofing. 

The most durable and 
strongest gravel surfac- 
ed ready roofing on the 
market, requires no 
painting, and is cheap 
and lasting. Anyone 
can lay it over boards, 
tin or shingles. 
Also a full line of our one, two and three ply Afiphalt 
and Coal Tar RooHnas. 
Write for prices and particulars to 

KOOFIXG I>EI*AKTMENT, 

THE CORK FLOOR AND TILE CO. 
139 Coneress Street, - BOSTON, MASS, 




^•^FACTS ABOUT 
FACTORY TOOLS. 



CHARTER ENGINE 



BnPTl Any Place 
VH by Any One 
UJjJJ FOR Any Purpose 

FUKL— Gasoline, Gas, Distillate 
Stationaries, Portables, Engines and 
flumps, Hojsters 

(C^" State Your Power Needs 
CHARTER GAS ENGINE CO., Box 148, STERLING, ILL. 





Mistakes in Addition, 

Office Headache, 

£ and mistakes in carrying forward 
duii't occur where the Oompto- 
me.erisused. It saves half the 
time in doing the work and all 
time looking for errors. Solves 
with great rapidity and absolute 
aeruracy all arithmetical prob- 
lems. Why don't you get one I 

Write for Pamphlet. 

FELT & TARRANT MFG CO. 

62-66 ILLINOIS ST.. ChICASO- 



Anything and everything you want to 
know about factory tools or any other 
tools Will t>e found fully explained in 
the new and enlarged edition of 

MONTGOMERY &CO.'S 
TOOL CATALOGUE. 

Thoroughly up-to-date, with hundreds 
of new pictures and lucid descriptions 
of tools for all purposes. A bnok 
for study and reference, chock-full oE 
useful arid tec'jnical information. Ev- 
erybody should have it. By mail, for 
25 cents. 



MONTGOmtKir & CO., 105 Fulton St., New York City. 




Economical Gas Engine Igniters 

of every description for 
Stationary. Marine or 
Automobile Engines, 
Dynamos* IVIairnetos* 
Starters, Coils and 
Plugs for either touch 

or jump spark. 

Dayton Electrical Mfg. Co., 80 St. Clair St., Dayton, 0. 




ASBE 

FIRE- FELT 

PURE ASBESTOS 

REPLETE WITH AIR CELLS 
STRONO, LIGHT. FLEXI 



■ MADE IN 5c^(^TIUri9 
I FIT, STANDARD PIPE 

H.W. JOHN 

,iKEW TORK-CHICAGO'^M 

J:- MAnc| 

j asbestos materials. 

■ roofing materials. 



[STOS 
COVERINGS I 

ABSOLUTEiy HRE PROOF.I 

PERFECT NON-C0NDUCT0RS.I 

EASILY APPLIEDT 



THREE FEET LONG 
•■i INCH TO 10 INGHLS. 

S MFG CO. 



PROMOTES 
HEALTH 




Brooklyn: 
Hoston: 
Philadelphia: 
Cblca^ot 



Sendfor 

Illustrated 

Catalogue. 

West 23d St. 
166 Broadway. 
504 Fulton St. 
1G9 TremontSt. 
924 Chestnut St. 
74 State Street 



BABBITT METALS.— SIX IMPORTANT 
formulas. SriENTiFic American Supplement! I 'J3» 
Price 10 cents. For sale by Munn & Co. and all news- 
dealers. Send for catalogue. 




VAJEN'S NEW IMPROVED 

HEAD PROTECTOR 

The only device with which all 
harmful atmospheres can beentered 
and absolute comfort sustained for 
a lonjf period. No encumbrance. 
Orpans exercise their functions 
naturally. Wearer breathes cool, 
fresh air continually. Send for cat- 
alogue. Manufactured by 

THE VAJEN-BADER CO., 
120 N. Penn St., Indianapolis, Ind. 



KROMSKOT* 

Color Photography 

Nature's Reflex! ''It seems almost a viiracle!" 
"To the already long list of marvelous devices which 
will come into common every-riay use must be added 
this last and most pleasing gift of science" 

Kromskop's Hromoerams and Kromskop's 

Cameras, now ready. ^^W Send stamp for booklet. 

IVES KROMSKOP COMPANY, Incorporated, 

13^4 Chestnut Street, Philadelphia. 



The New England Watch Co. 

ARTISTIC SPECIALTIES 

for the Season are shown 

In Our Blue Book for Ladies' 
In Our Red Book for Men's 

Watches. 

Either or both sent on application. 
37 Maiden Lane, 149 State Street, 

New York, N. Y. Chicago, III. 

Spreckels Building, San Francisco, Cal. 




Scales 

Money. 



All varieties at lowest prices. Kest Railroad 
Track and Wagon or Stock Scales mado. 
Also 1000 useful articles, including Sates, 
Sewing Machines, Bicycles, Tools, etc. Savfl 
Lists Free. Chicago Scale Co.. Chicago. III. 



WHY? 



WHY? 



What Do I ou Want To Buy ? 

We can tell you ^rhere to buy anything you want. 

Write us for the addresses of manufacturers in ANY line of business. 

Novelties, Special Tools, Machinery, Equipments, New Patent LABOR SAVING DEVICES. 

SEND FOR XME 

Scientific JUnerican « ^ 
« manufacturers' Tndex 

This Index Is sent gratuitously to prospective purchasers, both In this country 

f^^ and abroad, who inquire for the addresses of dealers and manufacturers of the /"^ 

^ goods and machines classified therein. It is also sent to reliable Export Mer- ^^ 

9 chants In the United States and to the United States Consuls In all foreign ^ 

countries. Address Inquiry Department, 

MUNN & CO., Publishers of the SCIENTIFIC AMERICAN. 361 BROADWAY, NEW YORK. 



Pay laree sums for stained glass when a substitute can 
be bought, called 

Gl^ AC IE R 

It costs much less and looks as well. Write tor particu- 
lars. Samples forwarded to responsible parties. 
G. QUAILE, AGENT. 396 BROADWAY, NEW YORK. 




(K 



CKBEuraco is,'\Si.'iit,'-ti, 



Asbesto- 

Metallic 

Packings 

SHEETING, GASKETS. TAPE and PISTON PACKINGS. 
Will stand the biphest pressure for either steam or 
hydraulic work. ^^W° Write for samples and price list. 
e. W. TEAlNliK ire. CO., (Est. 1874), 88 Pearl St.. Bdston, U. 8. A. 




Carbide Feed 
ACETYLENE 
GENERATORS 

are endorsed by the U.S. 
Government, by the 
State of Pennsylvania, 
and by all other disin- 
terested authorities. 

They embody the 
latestand most approved 
principles of construc- 
tion, and are guaranteed 
by the largest concern 
enf^aged In the business 
to be of perfect work- 
manship. 

Made from the best 
material by expert me- 
chanics. 
ECONOMICAL AND SAFE. EASY OF OPERATION. 

J. B. COLT CO., Dept.s. 

408 East 32d Street, New York. 
146 Franklin Street, Boston. 
189 La Salle Street, Chicago. 

421 Chestnut Street, Philadelphia. 




WARREN'S Natural Asphalt Stone 
Surfaced Ready Roofing. 

— The surface is completed 

at the factory and does 
not require paintlniz. Dur- 
able and economical. Cora- 
?aratively fire-proof. Has 
inch lap edge. Genuine 
JT r i n i dad asphalt. De- 
si g n e d for application 
without the help of skilled roofers. 
Warren Chemical & Mfg. Co., 85 Fulton St.. New York. 





''WOLVERINE" 

Gas and Gasoline Engines 

STATIONARY and MARINE. 

he "^Volverlne"' Is the only reversible 
MarlneGas Engine on the market. 
It is the lightest engine for its 
power. Requires no licensed en 
gineer. Absolutely safe. Mfd. by 
WOLVERINE MOTOR WORKS, 

12 Huron Street, 
y Grand Rapids, Alich. 



DRIVING A PLEASURE 

holdios your horse with an IMPERIAL BIT, 

giving 100 per cent move levoran^ than any other. 
Any lady can controj tht most vicious horse. Poai- 
,tive cure'for tongue-lolling. Will prevent side pull- 
ing and driving on one line. Sent to any address,, 
postpaid, upon receipt of price. !n X C plate or 
_ imitation ruhber, $1. In fine nickel plate, $'J. 

Imperial Bit and Hnap Co., 14th Street, Kaelne, Wis. 




FT^ESM AIT7 

Is drawn through our air valve and pushed out exhaust 
every other revolution. Gasoline inlet is opened only 
when impulse isn eeded. You see the advantaged? 
1 to 35 H. P. Stationai/, 



DETROIT, lYOTOD WORKS 



-■"■vilisi) *^«^aL!> ""»""• 

13S7 JefTerson Ave.* Detroit. Mich. 



U.S.A. 



WELL 



DRILLING 
Machines 




OverTO sizes and styles, for drilling either deep or 
shallow wells in any Kind of soil or rock. Mounted 
on wheels or on aills. With engines or horse powers. 
Strong, simple and durable. Any mechanic can 
operate them easily. Send for catalog. 

WILLIAMS BUOS., Ithaca, N. Y. 




A Foot Power Cibcul ae Saw. Will 
saw 7-8 inch boards and under. A 

CIRCULAR 

knowledge of wood working- obtained 
by old and young. Easy running. 
Suitable for^% A lj&# light manu- 
facturing.^^#% WW Thoroughly 
niada as any power saw. Complete 
with 2 saws, $15. Circular on applica- 
tiou. C. H. FIELD, Providence, R. L 



PRINT 

YOUR 

OWN 

CARDS, etc. 

Cfi^ DDCCC (^^irculai- or r-raall Newspaper Press 
vi* rntOO S18. Typesetting easy. Money 
maker or aaver. Send stamp for catalogue, presses, type, 
paper, etc. THE PRESS CO., Meriden, Conn. 



INVENTIONS PERFECTED. 

Accurate Model and Tool Work. Write for Circular. 
PARSELL & WEED. 129-131 West 31st St.. New York. 



Wanted in all important places of the United 

States.— 

Agents for 
the sale of 
our widely 
known un- 
rivaled cal- 
cid ting ma- 
chines 

BRUNSVIGA 

also for our adding machines with typewriter. 

First Rate ImproTements I 

GRIMME, NATALIS & CO., Braunschweig. Germany. 




M^ 



Oi?^OIVCOASTER 

FITS ANY CYCLE. | o OTOOO IN U S E I 

ADOS PLEASURE AND SAFETY-ALL DEALERS SELL THEM. 




RIDE 50 MILES-PEOAL ONLY 35. 

SeifD FOR B&OHLET. 



ECLIPSE MANUFACTURING C?, elmira^n.y.i 



IFSSOP'S STEEL^^B^^r 

U*- FOR TOOLS, SftWS ETC. 

WK JESSOP A SONS L'S 9l JOHN. ST. NEW YORK- 



Glieniisitrf of MaDiifactnmg. 

Improvement and Invention of Processes and Pro- 
ducts. Utilization of Wastes and Unapplied Substances. 
Reduction of Manufacturing Costs. Experimental In- 
vestigation of Technical Problems. Research Work for 
Manufacturers. Working out li'ormulaB for Manufactur- 
ing I'echnical Articles. 1 estine. Perfecting, Introducing 
and Disposing of Chemical Patents, Processes, For- 
mulas, etc. 
PETER T. AUSTEN, 52 BEAVER STREET, NEW YORK. 



The Perfect Light #j 

Immensely cheaper than gas or kero- HIlJ 

sene, and brighter, pleasanter. Fine ^^ 
print read 45 feet away. 100 candle 

power 20 hours costs 3c. No odor, no jS 

smoke, no alcohol torch. 5 



/^^ j.--^ Incandescent 
VaniUn Gasoline Lamps 

Lighted instantly with 
one match. All styles. 
Double and single burners, 
for home, business or pub- 
lic buildings, $2.75 and up. 

Cr^"Canton" lamps are 
noteworthy for beauty o( 
design, convenience and 
honesty of construction. 
U CANTON INCANDESCBHT 
LIGHT CO. Box N Canton, O 




The Pratt & Whitney Co. 

Have in stock Machines of their own make 
that have been used, all in good order, 
which they offer at attractive prices. 
Send for particulars. 



HARTFORD, CONN. 

New yoRK ; Cor. Llbertv and Greenwich Sts. BOSTON: 
U4 Pearl St. BufPALi): Cor. Seneca and Wells Sts. 
Chicago: 42 and 44 South Clinton St. 

GRAND PRIX, PARIS, 1900. 



ijelrance: machine works 

DEFIANCE. OHIO. U.S. A. 



)'^ HUB. SPOKE., ' 
WHEE.U BENDING, 

WAGON, carriage: 

f^ AND HOOP ^ 

\H.«:«^iiiKir-B ■S.J*- / 




MACHINELR-V 



SEINO rOR 



DinVni ro Send for Our 
Dib I bLto CATALOGUE 

MR. DEALER, it will PAY YOU to write us. 

OTTO KONICSLOW, Cleveland, Ohio. 



ACEXYl-EN E 



DO YOU KNOW that the most light, least tr«ble, 

■'8 



greatest comfort can be secured by using good bvners. 



The best burner is D. M. STBiVARt 

Write, inclosing 25 cents, for sample. 

STATE LINE TALC CO., Chattanooga, Tenn., U. S. A. 
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